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GRATEFUL world has recently cele- 

brated the hundredth anniversary of the 
birth of Pasteur, whose contributions to the wel- 
fare of the human race were greater than those 
of any other man. 

It is difficult to visualize the form, activities, 
and death-dealing properties of the microscopic 
organisms which Pasteur proved are responsible 
for the greater number of the diseases afflicting 
man and animal. While our knowledge of micro- 
organisms is by no means complete, scientific 
investigations have been fruitful and, largely 
because of this, the average duration of life has 
been greatly prolonged in the last four decades. 

As a medical student I listened to an address 
by a lecturer who picturesquely described bac- 
teria as of three varieties. First, the obligate 
parasites, which live only on the living. The 
bacillus of tuberculosis is a common example 
of this variety and, as was pointed out, does not 
always destroy the host, since by so doing the 
invading species itself would be destroyed. 
Second, the saphrophytes, which exist only on 
dead tissues, and are responsible for putrefactive 
and fermentative changes. The secondary ef- 
fect, however, of the saphrophytes is to produce 
chemical and toxic poisons which break down the 
resistance of the living animal organism to other 
forms of bacteria, as in necrotic processes. 
Third, facultative bacteria, which are able to 
live either on the living, like the obligate para- 
sites, or to live as saprophytes. While time 
has not confirmed in all respects the details of 
this graphic presentation of the subject, the 
vision of the orator arouses imagination. 


*Read before the Canadian Medical Association, 
Montreal, June, 1923. 


Slowly the older races of Asia have acquired 
pathological resistance to obligate organisms and 
to saprophytes. Tuberculosis is relatively less 
common and less serious among the inhabitants 
of the Orient than among those of the Occident, 
although the conditions favourable to tubercu- 
losis are much more prevalent in the former 
countries. The inhabitant of the Orient has 
much greater resistance to saprophytes than the 
inhabitants of the Occident; the former main- 
tains a fair degree of health in the face of un- 
hygienic conditions under which the latter suc- 
cumbs. But, on the other hand, the great world 
plagues, such as the bubonic plague and cholera, 
possibly because of a dual life-sustaining property 
of the specific organisms, constantly exist in 
some form among the inhabitants of the Orient 
because of their condition of life. 

At the other extreme the American Indian of- 
fers an example. He was originally spontan- 
eously nomadic, because moving from place to 
place at short interva's carried him away from 
his own filth; now that he is housed continuously 
he has little resistance to micro-organisms which 
cause disease, and has fallen ready prey to them. 
In the animal kingdom bodily excretions are 
poisonous to the producer, contrary to the con- 
dition of life in the vegetable kingdom under 
which its excreta act as a fertilizer to the pro- 
ducer. Prohibition became possible in the United 
States when a supply of pure drinking water was 
at hand. The drinking of wine and beer will 
continue in France, Italy and Germany until 
pure water can be obtained for general consump- 
tion. In the first ten years following the intro- 
duction into Vienna of a pure water supply from 
the mountains, the per capita consumption of 
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alcoholic and fermented drinks was reduced spon- 
taneously forty per cent. 

Vaughan believes that bacteria are not vege- 
table, but an independent group lying between 
the animal and vegetable organisms. The con- 
viction that bacteria are more resistant than ani- 
mal organisms to specific poisons which might 
select the bacteria without harm to the animal 
cell is undoubtedly true, although recent experi- 
ments in chemotherapy have shown that there 
are certain poisons which will select the parasite 
rather than the host. For instance, derivatives 
of quinine have destroyed the pneumococcus in 
an‘mal experimentation, and again experiments 
have shown the efficacy of gentian violet and other 
dyes in the local sterilization of infected tissues 
and surfaces. Browning and his co-workers re- 
cently have shown that acid fuchsin selectively 
affects bacteria which do not stain by the Gram 
method. 

The spirochaeta are closely related to bac- 
teria, but because they can be poisoned specifi- 
cally by arsenic derivatives, such as arsphenamin, 
and by mereury, without harm to the animal 
organism, illustrated conspicuously in the Spzro- 
chaeta pallida, they have been classified with 
the protozoa. Perhaps they should be placed 
in a separate group between the bacteria and the 
protozoa. 

For the animal parasites, great and small, 
specific poisons have been found; quinine for 
the plasmodium of malaria, emetin for the 
amoeba of dysentery, thymo) for hookworm, and 
male fern for tapeworm. It is a far cry to desig- 
nate the carcinoma cell as an example of the 
protozoa. Few who are entitled to an opinion 
believe that carcinoma is caused by the invasion 
of an external and specific organism, bacterial 
or protozoal, although it is recognized that the 
disturbance which results in the invasion of the 
carcinoma cell rises in the protective coverings 
of the body, and that irritation from any cause 
in this protective mechanism may open up atria 
through which external agents may obtain a 
foothold. When the malignant process is once 
set in motion, the abnormal, immature protective 
cell itself becomes the specific destructive agent. 
Perhaps the ability of the tissues to develop nor- 
mal mature protective cells in response to chronic 
irritation, bacterial, chemical and so forth, has 
been gradually overtaxed until finally undifferen- 
tiated embryonic cells are stimulated beyond 
the point of control. The carcinoma cell, re- 
gardless of causation, however, becomes as specific 
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an agent of infection to the afflicted individual 
as any form of microbic organism and repro- 
duces in each new locality of invasion the morph- 
ology of its origin. The embryonic carcinoma cell 
is five times as vulnerable as the normal mature 
cell to heat or irradiation. When the cure for 
carcinoma comes, as come it will, it may be 
through the introduction of some substance which 
will act specifically on the lower vitality of the 
embryonic cell. 

The three great plagues of mankind are tuber- 
culosis, syphilis, and carcinoma, manifestations 
of the bacterium, spirochete and the parasitic 
cancer cell. Of the many features these three 
infections have in common the most important 
is their relation to the lymphatics. Cohnheim 
pointed out, many years ago, that if one could 
find the original “sentinel” gland, that is, the 
one first involved, the point of origin of the dis- 
ease through the defensive mechanism of the 
body could be ascertained. We are just be- 
ginning to realize the close relation of biophysics 
to the physiological processes of the body. It 
has been shown by Herring and MacNaughton 
that the lymphatics are a closed system of ab- 
sorbents, their function being to pick up material 
insoluble in water and too large to enter the 
capillaries. Krogh and others have demon- 
strated that the blood capillaries are concerned 
with material of molecular size, such as oxygen, 
crystalloids and amino acids, soluble in water, 
and that even material of colloid size will not pass 
in or out of the walls of the capillaries, except 
those of the portal system. Bacteria are too 
large to pass through the capillary interspaces 
and are, therefore, picked up by the endothelial 
cells which become phagocytic and by diapedesis 
enter the lymphatics where an attempt is made 
to destroy or sterilize the organisms. The re- 
sistance developed by the lymphatics varies in 
different persons and with different forms of 
infection. The process is accompanied by in- 
creased vascularization, phagocytosis, and the 
development of connective tissue which con- 
tracts until it destroys or interferes with the nutri- 
tion of the contained organisms. The latent 
phase of these contained organisms, the bacilli 
of tuberculosis, spirochetes, and the carcinoma 
cell, may be prolonged, resulting in renewed 
activity after many years, due to ultimate break- 
ing down of the lymphatic barriers from injury 
or intercurrent disease. 

The reactions of the great infections, one on 
another, when in combination, which occurs not 
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infrequently, are disastrous, especially if sepsis 
co-exists. Patients with tuberculosis seldom die 
from the disease itself, except in the presence 
of meningitis, when the inflammatory products 
of the specific infection are under pressure; the 
greater number die from the associated sepsis. 
Patients with syphilis may die from terminal 
tuberculosis. The buccal leukoplakia of syph- 
ilitic origin leads to chronic septic irritation in 
which carcinoma may develop. Sepsis is a com- 
mon and unfortunate secondary infection of 
syphilis, tuberculosis, and carcinoma, causing 
great distress to the patient and shortening of 
life. Sepsis is also a factor in the visibility of 
the manifestations of tuberculosis, syphilis, and 
carcinoma. Persons of cleanly habits may have 
little or none of the hardness in the base of the 
chancre which is due to sepsis, and the manifes- 
tations of syphilis in the clean may be extremely 
mild. According to Corner, the unclean are more 
likely to have prominent display of primary and 
secondary syphilitic lesions with consequent 
early diagnosis, and the advantages of early 
treatment. In carcinoma of the internal organs 
the disease may progress with little or no pain 
because of the absence of sepsis, in marked con- 


trast with the open septic conditions of external 
carcinoma, which explains the common concep- 
tion of the laity that death from carcinoma means 


being eaten alive. While sepsis is due to a secon- 
dary invader it is of the greatest importance in 
a study of these plagues. 


The question of immunity to the three great 
infections has stimulated interesting specula- 
tion, but as yet exemption has not been proved. 
In the sense of the actual causative agents of 
these plagues passing from mother to child, the 
spirochete only is known to pass through the 
placenta, but it would appear that certain per- 
sons have inherited or acquired more than aver- 
age resistance to the causes of tuberculosis, 
syphilis, and carcinoma, or in some way present 
unfavourable conditions to the harbouring or 
growth of these infections. 


Tuberculosis 


The septic factor in tuberculosis is the most 
important factor. Tuberculosis itself seldom kills 
unless the products of the tuberculous infection 
are confined in a bony box and produce injurious 
pressure, as in the brain. Other parts of the 
body, the thorax, peritoneal cavity, and the 
soft parts generally, yield to pressure; this gives 
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time for development of local resistance and gen- 
eralized immunity. The greater number of pa- 
tients with tuberculosis die from intercurrent 
disease in which sepsis plays the chief rdle. The 
ancients recognized that opening a so-called 
cold abscess would be followed by hectic, picket- 
fence temperature, prolonged discharge, and even- 
tually by death. They recognized nature’s abil- 
ity to open spontaneously such an abscess with- 
out the development of these symptoms, al- 
though they failed, as we fail now, to imitate the 
same mechanism for safe drainage. Too often 
physicians introduce probes into spontaneous 
sinuses following cold abscess and cause deep 
infection and everlasting damage. So important 
is the septic factor in tuberculosis that the main 
consideration in any operation for the disease 
is to avoid mixed infection. In certain situa- 
tions tuberculosis may be a mixed infection from 
the start, as occurs in the intestine. The most 
common type is that due to swallowed sputum 
which causes multiple ulcerous lesions which, 
in time, often result in intercommunicating fistu- 
las involving the small and large intestines, 
but occasionally the ulcerous tuberculous pro- 
cess may be limited to a small intestinal area, 
and partial healing with obstruction takes place. 
Such patients are cured of the local lesion by 
resection and the improvement in their general 
condition is very great; the septic factor may be 
the deciding one in the eventual result. 

In contradistinction to the ulcerating type of 
intestinal tuberculosis is the so-called hyper- 
plastic tuberculosis, usually the result of bovine 
tuberculosis bacilli, which as a rule involves the 
ileocecal coil, especially the caecum and ascend- 
ing colon, although it is seen occasionally in 
other parts of the large intestine and even in the 
small bowel. In this localized and most curable 
form, a tumour develops which so closely re- 
sembles malignant disease that the surgeon on 
resecting it cannot always rule out carcinoma 
until microscopic examination has been made. 
The severe anaemia in these cases, as in malig- 
nant disease of the head of the colon, is out of 
proportion to the extent of disease, and may 
lead the inexperienced observer to regard the 
condition as incurable. 

Tuberculosis of the peritoneum is an interest- 
ing surgical condition. The ascitic forms are 
most common in women, usually originating in 
tuberculosis of the mucous membrane of the 
Fallopian tubes which like the bronchi are lined 
with ciliated epithelium. The tuberculous peri- — 
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tonitis is the result of the escape of tuberculous 
material through the open fimbriated extremity 
of the tube into the peritoneal cavity, and the 
peritonitis is a conservative process of nature in 
an attempt to destroy the infecting material. 
The Fallopian tube in tuberculosis is usually 
open, in contrast to the closed tube in gonorrhoea. 
The reasons for failure to cure tuberculosis of 
the peritoneum in the majority of cases by merely 
emptying the fluid can readily be seen. If the 
abdomen is opened the results are better, although 
still unsatisfactory, because the fluid is removed 
more thoroughly, not because sunlight and air 
are admitted into the peritoneal cavity. Com- 
plete removal of the fluid in many cases permits 
the fimbriated end of the Fallopian tube to be- 
come adherent to the sigmoid or neighbouring 
peritoneum, so that the products are retained 
within the tube. The ascites disappears as the 
necessity for a peritoneal defense passes away, but 
the products accumulate in the tube and become 
manifest on pelvic examination. Removal of 


these tubes can be effected readily by enuclea- 
tion, often without a ligature, with cure of the 
disease in a high percentage of cases. 


It is not 
necessary to remove the ovaries as they have 
only a surface infection, similar to that of the 
intestine. The cause of tuberculous infection of 
the peritoneum, especially in children, is some- 
times to be found in infected lymph-nodes. The 
so-called adhesive type of peritonitis, more com- 
mon in the male, is a very favourable form. The 
abdomen becomes hard, fibrous exudate forms, 
and spontaneous recovery usually takes place. 
Operation should not be performed, since it 
merely opens up adherent spaces in the peritoneal 
cavity and sometimes leads to intestinal injury 
and faecal fistula. This type argues for a mixed 
infection from a septic source, usually the in- 
testine, and sepsis causes the plastic peritonitis. 
Because the complicating septic bacteria which 
produce the plastic exudate are short-lived, the 
exudate may be found sterile. I have had a few 
cases in which early operation for the evacuation 
of localized pockets of septic material revealed 
short-lived types of pus-forming organisms which 
later would have disappeared through natural 
defense. 


Syphilis 


Hale White, in his statistical table of the death- 
rate in cases of syphilis following two years of 
treatment, showed it to be nearly twice the nor- 
mal in various periods after the first five years. 
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The usual estimate of the incidence of syphilis 
in European cities is from twelve to fourteen 
per cent. of the adult population. 

The effect of sepsis on syphilis is most disas- 
trous. Stokes confirms the observation of Duke 
as to the extraordinary improvement in cases 
of stubborn viscero-syphilis and neurosyphilis, 
which may sometimes be secured by removal of 
all sources of focal septic infection. Stokes em- 
phasizes the fact that the combined effect of 
inflammatory and degenerative changes may 
cause the diagnostician to overestimate the per- 
manent damage, which can be seen only after 
the inflammatory complication subsides. 

Recent knowledge of syphilis has unsettled, 
more or less, the opinions of the past generations 
which were based chiefly on clinical observation. 
It is probable that the present-day note of un- 
certainty is due in a great degree to the results 
of experimental research, largely on rabbits, and 
the occasional failure to arrest advanced syphilis, 
especially of the nervous system. Patients who 
early show external manifestations of syphilis 
in the shape of well-marked secondaries in the 
skin, mucous membrane, bones, and soft parts 
present a more curable form, or at least are less 
liable to syphilitic attack on the nervous system, 
even as a late manifestation; perhaps because the 
disease in the visible parts of the body leads to 
earlier diagnosis and treatment. It is possible, 
or even probable that there is a certain speci- 
ficity in strains of spirochetes which causes at- 
tack on the nervous system in one case and in 
another affects the external portions of the body. 
The work of Rosenow on specificity of bacteria 
leads us to believe that this is true. On the other 
hand, in the location and progress of syphilis 
the individual soil may vary and the spiro- 
chetes be the same. Negroes seldom develop 
syphilis of the nervous system, but suffer to a 
far greater extent than the white race from its 
vascular manifestations in the heart, aortic 
aneurism, and so forth. When the nervous 
system of the negro is involved, the condition 
is usually due to the paralytic effects of cerebral 
thromboses, rupture of miliary aneurisms, and 
secondary embolisms, rather than to primary 
neuro-syphilis. 

Our sheet anchor of diagnosis has been the more 
or less fallible blood Wassermann reaction. The 
blood Wassermann reaction in the secondary 
stage of syphilis is manifest in nearly 100 per cent. 
of cases; in late syphilis of the viscera, bones, 
skin, and so forth, in more than eighty per cent., 
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and in syphilis of the nervous system in about 
fifty per cent. Spinal puncture in such cases 
gives a higher average of successes than the blood 
Wassermann test. The nervous system has no 
lymphatics and the nerve cells are insulated by 
the neuroglia, so that the spirochete may remain 
latent here indefinitely, defying diagnosis, and 
protected against remedies. 

It is probable that there are in the body certain 
other tissues in which the spirochetes may re- 
main latent indefinitely without manifestations, 
such as the heart in congenital syphilis, and the 
testes, spleen, and lymph-nodes in acquired 
syphilis. The enlarged lymph-nodes may re- 
strain the advance of the spirochetes, and encap- 
sulate them so as to prevent indefinitely evidence 
of their presence. Incidentally, the lymph-nodes 
may protect the spirochetes against medication, 
permitting reinfection of the patient from time 
to time, as would any other form of focal infec- 
tion, quite parallel to the glandular manifesta- 
tions of tuberculosis and carcinoma. In certain 
cases of intractable syphilis with splenomegalia, 
in which anaemia is a prominent symptom, pro- 
longed treatment sometimes fails to arrest the 
disease. Its progress is quickly arrested and the 
anaemia promptly overcome by removal of the 
greatly enlarged spleen in which spirochetes will 
be found. 

It may be possible that a similar condition 
exists m the deeper layers of the skin, where 
general medication for syphilis occasionally fails 
to arrest the disease. In such cases disappear- 
ance of the visible manifestations sometimes fol- 
lows the inunction of mercury which possibly 
acts more directly on the disease than do other 
forms of treatment. 

The arsenic compounds are of great value, not 
only as curative agents, but also as public health 
agents, within six hours rendering carriers of the 
disease in a contagious form, such as those who 
show chancres and mucous patches, temporarily 
incapable of infecting others. 

Stokes says, “Early syphilis can be arrested in 
a high percentage of cases, and the majority of 
patients if well treated can be said to be cured. 
Late syphilis, outside the nervous system, can be 
arrested in the great majority of cases. Neuro- 
syphilis can be arrested perhaps in from fifty to 
sixty per cent. of cases, and the condition of the 
patient greatly improved in from eighty to eighty- 
five per cent.” 

It is wise to use arsphenamin as soon as pos- 
sible in known syphilis, but there has been a wide 
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and unfortunate tendency to use it in doubtful 
cases of early syphilis. The position of the pa- 
tient with doubtful early syphilis who has had 
arsphenamin used is most unfortunate, for he 


‘ must carry the onus of suspected syphilis with- 


out knowing whether he ever really had it. 
Until it can be definitely shown that early use of 
arsphenamin will cure the patient, it is unfair to 
subject him to a lifetime of apprehension by too 
lightly administering a treatment which may de- 
lay the eventual manifestations of the disease, 
but will fail to cure him permanently. Again, 
prolonged treatment of patients with doubtful 
syphilis, or rather patients with doubtful Wasser- 
mann reactions, who have an associated urgent 
surgical condition, such as carcinoma, leads to 
delay and loss of precious time if the patient is to 
be cured. Stokes follows the plan, in such cases, 
of giving arsphenamin treatment immediately, 
which does not delay necessary operation but 
permits early exploration in cases in which the 
diagnosis of syphilis or malignant disease is 
doubtful. When the incision is made the sur- 
geon immediately removes a piece of involved 
tissue, which in frozen section may be identified 
within two or three minutes as malignant or 
non-malignant. If it proves to be malignant, a 
radical operation can be carried out at once. 


Carcinoma 


Glandular involvement in carcinoma tells the 
story. While operative skill and technique are 
important, generally speaking, results show that 
without regard to the type of operation, five- 
year cures occur in seventy-one per cent. of 
cases in which operation was performed for 
carcinoma before the glands were involved, and 
in only nineteen per cent. after they were in- 
volved. Local operations cure local disease; 
massive operations fail when the local stage has 
passed. While low operative mortality in car- 
cinoma is important, extension of operability is 
also very important because it gives a larger num- 
ber of patients a chance for cure. For cancer of 
the gastro-intestinal tract, which means, prac- 
tically, the stomach, large intestine, and rectum, 
a ten per cent. mortality following operation is a 
fair risk and justifies the procedure. When I 
find mortality better than ten per cent. I extend 
the operability, taking more advanced cases, and 
as a result have had some unexpected cures. 


Enlarged glands may be due to associated sepsis 


and not to carcinoma, and incorrect diagnosis 
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may lead to failure to remove a curable growth. 
Methods of handling these cases, such as the 
two-stage operation of Mikulicz for carcinoma of 
the sigmoid, and preliminary colostomies for 
carcinoma of the rectum, lessen the septic factor 
and are of the greatest value in extending opera- 
bility and reducing mortality. 

The associated sepsis in cancer is the cause of 
much of the distress and hurries the patient to a 
fatal end. In the Middlesex Cancer Hospital, 
London, by establishing strict asepsis and anti- 
sepsis, cachexia, which is a combination of anae- 
mia and sepsis, has been greatly lessened. The 
patients are made more comfortable and their 
lives prolonged. We all recognize the dangers of 
operating on the infected, so-called inflamma- 
tory, carcinomas, such as those around the mouth 
and the cervix. The use of the knife in these 
cases is often followed by rapid recurrence and 
metastasis from infected venous thrombi. Cau- 
tery excision in these cases, followed later by 
plastic repair, is a step in the right direction. The 
cautery procedure should not be abandoned, 
particularly in infected carcinomatous processes 
around the mouth and jaws. In many cases of 


infected carcinoma, radium and the X-ray are 
now used, and they have a similar effect. without 
the risks of the tissue destruction and sloughing 
which accompanied the use of the cautery. 
Experience with irradiation has demonstrated a 


number of things. First, that if there is actual 
loss of tissue by the involvement in carcinoma, 
although the disease may be eradicated by ir- 
radiation, the tissues are not restored. Radium 
is destructive and may be more so than opera- 
tion. In the alimentary tract, huge fibrous 
strictures follow the use of radium, and secon- 
dary operation for the relief of these strictures is 
seldom as successful as if the patient had been 
operated on primarily. It should be remembered, 
too, that the handling of radium, especially in 
malignant disease, requires an expert. There are 
many men who, with a small amount of radium, 


A Personal Experience with Sprue.—s. M. 
Lambert, New York, describes his experience 
with sprue, emphasizing especially the value 
of the hydrochloric acid-pancreatin treatment 
first advocated by T. R. Brown in 1916. Lam- 
bert took 15 minims (1 c.c.) of 0.2 per cent. 
hydrochloric acid before, and 10 grains of pan- 
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do little good and an enormous amount of harm. 
With good faith, but poor judgment, they apply 
radium in cases in which operation should have 
been performed early, causing delay and perhaps 
failure in a subsequent operation which, prima- 
rily would have been successful. In operating 
on patients subsequent to the use of radium the 
operative mortality is greatly increased and pros- 
pects of permanent cure are greatly reduced. 
Generally speaking, the use of radium means the 
parting of the ways. If radium is selected, one 
can seldom turn back and take the operative 
route with a good prospect of success. In certain 
situations of the body where the tissues can be 
easily removed this does not hold true, and in 
special cases the preliminary use of radium to be 
followed by operation, as soon as the inflamma- 
tory condition from the radium subsides, may be 
advisable. However, the physician with little 
experience who, without surgical consultation, 
uses radium on the operable patient, is not giv- 
ing him a fair chance. The use of radium or the 
X-ray following operation has much to com- 
mend it in certain types of cases. The more 
cellular the growth, the less the prospect of benefit 
from surgical operation, and the greater the 
prospect of benefit from radium and Roentgen 
rays. In the hands of the expert, these agents 
have an enormous field of usefulness. In cases 
of inoperable carcinoma of the cervix in which 
the vaginal wall is involved and the uterus fixed, 
radium often causes the disease to disappear 
painlessly; some of our patients have remained 
well for years. Radium not only destroys the 
carcinoma cell and sterilizes nuclei at a greater 
distance, but it also reduces the sepsis. Because 
the ill-advised use of radium has done harm, let 
us not deny its extraordinary power for good 
when properly employed. Desjardins has demon- 
strated that irradiation by modern Roentgen-ray 
methods in the hands of the expert is of great 
value and promises much in the immediate 
future. 


creatin after, each meal without dietary precau- 
tion. This treatment has spread into general 
use along the Queensland coast, and was found 
quite satisfactory in the treatment of many 
early cases. Lambert thinks it merits more gen- 
eral attention than it has attracted —Journal A. 
M.A. June 30th, 1923. 
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PRESIDENT’S ADDRESS* 


EF. R. Ssecorp, M.D., C.M. 


Brantford 


T is my first, and one of my most pleasant 
duties to welcome you on behalf of the Ontario 
Medical Association to our forty-third annual 
meeting, to-day opened in this historic and at 
the same time progressive city of Windsor. 

At the termination of a presidential year 
one’s thoughts naturally run in two directions— 
the one retrospective and the other anticipatory. 
In reviewing the events of the last twelve months 
one finds some matters for congratulation, and 
still others which have not developed in an 
entirely satisfactory manner. 

Perhaps the occurrence which has been the 
most satisfactory, and at the same time the 
most concrete example of the beneficent results 
of organization was the passage at the last ses- 
sion of the Legislature of the Medical Act of 1923, 
which in three brief clauses gives us a compre- 
hensive and satisfactory definition of the prac- 
‘ tise of medicine, puts a stop to any further in- 
vasion by irregulars, and places the responsi- 
bility for prosecution of infringements of the 
Act on the shoulders of the county crown at- 
torney rather than on those of the medical 
profession. I believe that the passage of this 
Act is the most important forward step in the 
history of medicine in this province, which has 
been taken in many years, a step at once pro- 
tective to the qualified medical practitioner, and 
to every sick person in the community as well. 

Two things are here well worthy of mention. 
Firstly the illustration of what an organized 
and united. medical profession can accomplish. 
The Act was introduced in the Legislature by 
Premier Drury on Friday, April the 27th. It 
was referred to by the Saturday morning papers, 
and by Saturday afternoon strong chiropractic 
opposition had developed, an opposition, which, 
as subsequently appeared, was not wanting in 
powerful financial backing. Sunday morning 
found our Central Office in telephonic communi- 
cation with each of our constituent county so- 
cieties asking for support for the Bill, and by 

* 2 BaD 

*Delivered at the Forty-third Annual Meeting of the 


Ontario Medical Association, Windsor, Ontario, May 
30th, 1923. 


Monday morning, or within twenty-four hours, 
the legislators at Queen’s Park were deluged with 
approximately five thousand telegrams from 
every corner of the province asking for, yes, even 
demanding, favourable action. Partly, at least, 
as a result of this pressure the Bill was enacted 
without any important modification. 

Secondly, that while many years of difficult, 
trying, and tiresome uphill work have been 
at last crowned with success, the credit for this 
success must rest at the door of organized medi- 
cine. No one man, nor any group of men, no 
one society, nor any one committee has carried 
the burden alone, but I cannot let this oppor- 
tunity go by without saying that at least four 
men deserve the gratitude of the entire profes- 
sion. Three of these constituted the advisory 
or consulting committee arranged for with 
Premier Drury last January. Dr. Edmund E. 
King, of Toronto, represented the College of 
Physicians and Surgeons, Dr. J. C. Connell, 
Dean of the Medical Faculty of Queen’s Uni- 
versity, represented the Universities, and Dr. 
T. C. Routley represented our Association. The 
work of this committee needs no commendation 
from me. They undertook a difficult task, and 
they carried it through to a successful result. 
What more can be said? The fourth gentleman 
whose name I would like to mention was not a 
member of this committee, but I am sure that his 
years of thought, and of preparatory construc- 
tive work, did in some measure pave the way, 
and assisted in overcoming many of the diffi- 
culties. I refer to Dr. John Ferguson, now for 
some years the chairman of the Committee on 
Legislation of the Ontario Medical Association. 
I feel also that the thanks of the Association are 
due to Premier Drury for the sympathetic under- 
standing, and support which he gave to the Bill. 

Another matter which I feel sure should be the 
subject for congratulation is the improvement 
in the relations between the medical profession 
and certain executive boards appointed by the 
Government, which has taken place during the 
past year. Much of this improvement can be 
directly attributed to the appointment of ad- 
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visory committees from our Association, and the 
willing acceptance by the boards of suggestions 
emanating from these committees. Problems 
connected with the working of the Ontario 
Temperance Act have been largely eliminated, 
and most harmonious relations exist between the 
Board of License Commissioners and the pro- 
fession. While the Workmen’s Compensation 
Board is still the target for some adverse criti- 
cism we are happy to be able to report that an 
entente cordiale has been established, and that 
matters concerning their tariff are in process 
of readjustment. 

The programme of the Committee on Educa- 
tion, having special reference to the development 
of post-graduate extension lectures, has been an 
unqualified success, full details of which will be 
found in the report of the Committee. Much 
credit should be given to the members for their 
energetic work, and sincere thanks both to the 
Ontario Division of the Canadian Red Cross 
for their much appreciated financial assistance, 
and to the medical faculties of the three univer- 
sities for their co-operation in building up a 
schedule now comprising upwards of three hun- 
dred and fifty medical and allied subjects. It is 
also a matter for pleasant observation that this 
activity of our Association should have become 
the subject of much kind comment from various 
similar societies, not only in Canada, but also 
in several societies in the United States as well. 
To such an extent is this the case that our secre- 
tary has been specially invited to deliver an ad- 
dress to the coming meeting of the California 
Medical Association, on the methods by which 
this programme has been brought to its present 
state of efficiency. 

There is, as I see it, only one serious objection 
to the present system of extension lectures, and 
this fault is one which is recognized by the Com- 
mittee, and the methods for correction of which 
have been indicated. I have previously on 
several occasions pointed out that these lectures 
should in no way interfere with, or diminish the 
activities of the individual members of our county 
societies. Unfortunately it is relatively much 
easier for the programme committee of a local 
society to say, ““We have eight lectures offered 
to us by the provincial association. These will 
do nicely for the eight monthly meetings com- 
prising our yearly session,” than to stimulate 
local interest to the extent of securing papers or 
clinical talks from their own members. This is a 
tendency which, if allowed to grow, will work 
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very serious harm, a harm which may, indeed, 
outbalance the undoubted benefits derived. 

While great improvement has taken place dur- 
ing the past few years in the organization of 
the medical profession, there is still room for 
further progress in this respect. A careful sur- 
vey of the situation reveals the fact that out 
of the thirty-five hundred practitioners in the 
province, there are about one thousand who, 
for various reasons—old age, retirement from 
active participation in practice, and owing to 
certain personal viewpoints, cannot be con- 
sidered as potential elements in a constructive 
sense. Added to these is another five hundred, 
who, under our present constitutions are not 
eligible for membership on account of not be- 
longing to the local society. Our possible mem- 
bership is, for these various reasons, reduced 
to approximately two thousand. At the present 
date, May 30th, we have a paid up list of sixteen 
hundred and seventy-eight. There are, there- 
fore, three hundred medical men in this province 
who should belong to our organization who do 
not do so. We need these men, we need the 
support, encouragement and strength that their 
membership would give us, and I think that I 
am safe in saying that these men need us, that no 
investment that they could make would, in the 
years to come, yield greater monetary and other 
returns than the amount expended in the mem- 
bership fee of the provincial association. There 
are still a few, a very few, counties or districts 
that are without an organized medical society, 
and there is also an occasional society that has, 
as yet, not affiliated with our organization. 
May I express the earnest desire, and the hope, 
that by the time for our next annual meeting 
all of these defects will have been corrected. 

For two years prior to my assumption of the 
presidency, I had the honour to be the chairman 
of your committee on hospital standardization. 
In 1921, at Niagara Falls, this committee pre- 
sented a report which was unanimously adopted, 
outlining certain minimum requirements, and 
recommending that the Ontario Medical Asso- 
ciation should lend the weight of its influence 
towards having every hospital in the province 
brought up to these standards. Again, in 1922, 
at Toronto, this recommendation was unani- 
mously endorsed. This year, under the able 
chairmanship of Dr. Mowbray, the committee 
is able to report progress, and a gratifying im- 
provement in conditions. Yet, of the fifty-four 
hospitals in the province, only twenty-seven, 
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or fifty per cent., have come up to these mini- 
mum requirements, a considerably lower per- 
centage than that of any other province in the 
Dominion. Two factors have seemed to me to 
be largely responsible for this undesirable state 
of affairs, and these two of entirely different 
origin, end in a measure, at least, applicable 
to quite different groups of hospitals, To-day 
our larger hospitals, especially those providing 
clinical material for medical teaching, are prac- 
tically all standard hospitals, and yet one oc- 
casionally hears members of the staff of these 
institutions speak in at least a very lukewarm 
manner concerning the value of hospital stan- 
dardization. This attitude seems to find its 
origin, and explanation, in a definite objection 
to the activities of the organization which at 
first attempted a hospital survey on anything 
approaching a broad scale. 

The second factor is more widespread, and more 
difficult to handle. It is evident largely in the 
smaller hospitals, and in those unconnected 
with teaching institutions, and perhaps I may 
add in those where the value of the opportunity 
to avail themselves of hospital facilities is not 
appreciated by a proportion of the medical 
staff. This factor displays itself in a passive 
resistance on the part of certain physicians to 
any innovation which requires any increased 
mental or physical effort. They object to writ- 
ing case histories, or to having them written; 
they object to obligatory pathological examina- 
tions; to staff conferences; to end-result sum- 
maries, or to any other procedure which will 
entail any disturbance of their habitual routine. 
There can be no question but that improved 
hospitals have resulted from the standardiza- 
tion campaign, and that these improved hos- 
pitals are a distinct benefit both to the patient 
and to the doctor. Lest there still exists any 
misapprehension as to what is meant by hospital 
standardization permit me to say that, “‘A stan- 
dard hospital is merely one which can demon- 
strate that it offers to the sick those minimum 
requirements which collectively guarantee effi- 
ciency of service.” Is there a physician any- 
where, who should not be found in the forefront 
of the battle to secure these conditions in every 
hospital in our province, and yet I have to say, 
regretfully and with a keen sense of disappoint- 
ment, that by far the greatest single factor in 
preventing progress along these lines is the 
attitude of part of the medical profession. 

During a recent visit to Central and South 
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America, two observations struck me as of great 
importance First, that only a quarter of a 
century ago Havana, in Cuba, and the Isthmus 
of Panama were veritable hotbeds of malaria 
and of yellow fever; under the direction of one - 
man, by methods of sanitation in its broadest. 
sense, this was within a comparatively few 
years all changed. Havana has become a great 
safe, winter play-ground, the canal has been 
finished, and the zone to-day is a healthy area, 
and by the adoption of the same methods, prac- 
tically every city in South America has freed 
itself of these diseases. 

To General Gorgas is due the credit, and you 
will be pleased to know that while in Panama 
we were privileged to participate in the ceremony 
of laying the corner stone of the Gorgas Institute 
of Tropical Medicine, which for centuries to 
come will keep alive the memory of his benefi- 
cent influence on the health of mankind. 

My second observation was not so pleasing. 
At Rio de Janeiro an international exposition 
was in progress, and one building- was largely 
given up to public health propaganda. Among 
other things they had a very striking exhibit 
illustrating the ratio to population of the oc- 
currence and mortality of scarlet fever and of 
diphtheria in all of the largest cities of the world, 
and I regret to state that the largest city in 
Canada had the unenviable position of heading 
the list with the highest ratio in both diseases. 

Now, the moral that I would deduce from these 
two observations is this, that in a given locality, 
if the right man can be found, and he can be in- 
vested with semi-military or almost autocratic 
power, wonderful things can be accomplished 
by preventive medicine alone, but also that in 
our ordinary civil life, with our medical profes- 
sion functioning as it is, the best possible results 
in safeguarding the health of the community 
can only be attained by a very close co-operation 
between the public health worker on the one 
hand, and the private practitioner on the other. 
While here in Ontario this close co-operation 
does exist, it would be futile to say that 
there have not been, or are not certain diffi- 
culties. Many of these develop in connection 
with certain offshoots of preventive medicine 
in the form of clinics which at times appear to 
infringe on the legitimate field of the private 
practitioner. Obviously, a “Well Baby Clinic” 
is not intended to formulate plans for the arti- 
ficial feeding of infants, to advise concerning 
the treatment of developmental defects such as 
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hernia, or to prescribe for such conditions as 
conjunctival infections and skin diseases. Yet 
all of these things have been done in these estab- 
lishments. Notwithstanding every effort to pre- 
vent it, venereal clinics do occasionally treat pa- 
tients who ultimately are found quite well able 
to pay a physician. I am able to make this state- 
ment the more definitely because I happen to 
be the director of one of them. How frequently 
do we see in the newspapers the monthly report 
of a school nurse, which reads somewhat as fol- 
lows: Children inspected, 600; abnormal con- 
ditions found, 100; treatment instituted, 30. 

A considerable proportion of these difficulties 
may be attributed to the attitude of mind of 
the salaried official school inspector, social service 
nurse, or secretary, connected with those organ- 
izations which are controlled by a lay board. 
This board is frequently composed of. eminent 
business men who estimate the need for, and suc- 
cess of, these various undertakings by the volume 
of turn over, or in other words the number of 
patients seen. Unconsciously, this so reacts on 
the mind of the responsible official, the more so 
the more they are really interested in the work, 


that they take pride in showing a monthly or 
quarterly increase in the attendance, which oc- 
casionally, at least, causes them to lose sight of 
the original object for which the undertaking 
was established. 

A paper recently published in the American 
Journal of Public Health, by Robertson, of Chi- 


cago, has raised considerable discussion. In it 
the author charges the general practitioner with 
nearly all the ills that flesh is heir to, at least 
so far as public health work is concerned, and 
especially complains of the physician’s attitude 
towards notices of disease sent by, for instance, 
school inspectors, to the parents of children. 
He claims that when the parent does as he is 
asked, and takes the child to his doctor, the 
latter makes light of the notice, treats it with 
scorn or contempt, and generally speaking fails 
to act upon it, whereas the author feels that he 
should regard it in the same light as if another 
practitioner had referred a case to him for ad- 
vice or treatment. There is a measure of truth 
in both statements, but at least a partial ex- 
planation is quite easy. The parent does some- 
thing which he is asked to do by the school 
inspector, not something that he decides to do 
on his own initiative. Frequently, also, he can 
detect no evidence of disease, and therefore no 
need to see a physician. In the vast majority 
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of cases, at least ninety per cent. in my experi- 
ence, where the parent does as he is asked, and 
takes the child to a doctor he does not expect to 
pay that doctor for the advice received. 

Some time ago there appeared in our Bulletin 
one of the most important communications that 
we have ever had to consider, a communication 
so well thought out, so well worded, and so preg- 
nant with future possibilities that it could not 
fail to impress the reader. I refer to an article 
titled, “‘A Proposition Concerning the Enlight- 
enment of the Public,” and regarding the pur- 
port of which I may best refresh your memories 
by quoting from the prologue. 

“We do not propose that the practising medical 
profession should teach public health or pre- 
ventive medicine, these are well taught by pub- 
lic health specialists to the public already, but 
we do propose that the diagnostic and thera- 
peutic medicine and surgery of every day prac- 
tise should be explained, illustrated, and demon- 
strated by the profession to the Canadian pub- 
lic. This is the thing the public does not now 
understand, these are the things the public must 
understand if it is to give proper appreciation 
to scientific medicine, these are the things the 
practising medical profession must teach to the 
public if the public are to be taught at all along 
these lines.” 

There is no reasonable doubt but that such a 
proposition thoroughly, properly, and efficiently 
carried out, would be of enormous value to the 
public, and would enhance the reputation of 
modern medicine to a great degree. Certain 
objections will, of course, be advanced. I can 
see the word ‘‘advertising” already on the lips 
of many of you, but is not educational propa- 
ganda legitimate and ethical advertising? Have 
we not been advised, ‘‘Hide not your light under 
a bushel, but let it so shine before men that they 
may see your good works.’”’ To my mind the 
greatest objection is the difficulty in securing the 
proper type of speaker to carry out the pro- 
gramme efficiently. This point has been well 
covered in the article referred to, and I need not 
here dilate upon it. Suffice it to say that in my 
opinion this is potentially a most important sub- 
ject, and one well worthy of much study and of 
sincere attempts at development on the part 
of the ‘Committee on the Interrelations be- 
tween the Medical Profession and the Public.” 

There is one matter, however, which requires 
reference and merits recognition. Although the 
Hodgin’s Report per se was not specifically re- 
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ferred to during the introduction and passage 
of recent legislation, we must not forget that it 
has been in large part adopted as constituting 
the ‘‘ Articles of Faith” of our profession, and as 
including those recommendations most likely to 
improve the quality of service, and also protec- 
tion to the servant. We must remember, and 
emphasize, that the first four recommendations 
in the conclusion to that report refer to the intro- 
duction of proper means and methods for the 
teaching of physical therapy in its broadest sense 
to the medical undergraduate. It seems to me 
that the Medical Act of 1923 has indirectly 
thrown a very decided responsibility on the 
medical profession, and the teaching faculties, a 
responsibility which must be assumed and prop- 
erly dealt with if we are to conscientiously feel 
that we are living up to our ideal of the best pos- 
sible medical service. 

There is also the problem of the recent gradu- 
ate, and following this again, that of the graduate 
of more or less extended experience, who desires 
to confine his practise to one or other of the 
specialized branches of work. The first is, in 
part at least, a problem of the hospital interne. 
At present we have two difficult situations to 
face. The larger of our hospitals, especially 
those connected with the teaching faculties can 
easily secure all the internes that they need by 
a natural process of selection. The next larger 
hospitals also secure their quota usually by the 
added attraction of a small monetary honorarium, 
while our smaller hospitals cannot secure the in- 
ternes they need even by the payment of a 
much larger remuneration. There is no doubt 
in my mind that this is partly at least due to the 
fact that the prospective interne prefers service 
in the first mentioned institutions because he 
gets better return in experience for the time spent. 
Whether we approve of hospital standardiza- 


Spontaneous Rupture of the Heart in a 
Case of Ulcerative Endocarditis.—The symp- 
toms reported by Thomas A. Claytor, Wash- 
ington, D.C., as manifested in a man, aged 58, 
were those of septic endocarditis. The diagno- 
sis was confirmed by positive blood findings 
which showed Streptococcus viridans in pure 
culture. In a few days, the patient complained 
of sudden pain in the heart, and he died in a 
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tion or not, the fact remains that the standard 
hospital, by and largely, can secure practically 
all the internes they want, while frequently the 
others cannot secure them at all. The second 
unfortunate fact is that almost fifty per cent. 
of our recent graduates are to-day seeking in- 
terne positions in the United States, rather than 
remain in Canada. Why? I will allow those of 
you with interne experience to answer the ques- 
tion. 

It has been felt for some time that we should 
have here in Canada some mark or degree to 
signify the attainment of higher qualifications in 
the lines of specialized work. It has been felt, 
for instance, that one holding himself out as a 
specialist in surgery should present evidences of 
his fitness. The Fellowship of the Royal Col- 
lege of Surgeons of England, is perhaps beyond 
the financial ability of many of our younger men, 
while that of the American College of Surgeons 
has not, strictly speaking, confined itself to the 
purposes which was originally said to be its in- 
tent. Efforts have been made to arouse inter- 
est in a Canadian institution, founded more on 
the lines of the former than of the latter, and per- 
haps affiliated therewith. If this association, or 
perhaps better, the Canadian Medical Associa- 
tion, should actively interest itself in the organ- 
ization of some such a body, and should, as part 
of its effort, include the distribution of recent 
graduates as internes to those hospitals which 
offer sufficient scientific and clinica) training, 
and still further should arrange that this latter 
training would form a stepping-stone to a higher 
degree indicative of merit, many of these prob- 
lems would be on a fair way to solution. I under- 
stand that the Canadian Medical Association 
already has a committee to consider these matters, 
and I trust that their efforts will eventually be 
crowned with successful accomplishment. 


few minutes; probably from shock, as the in- 
ternal haemorrhage was small. The necropsy 
findings were typical of septic endocarditis. 
In one area on the superior posterior aspect of 
the left auricular appendix, rupture had occurred, 
and free blood had seeped into the pericardial 
cavity. A good sized clot plugged this aper- 
ture.—Jour. Am. Med. Assoc., May 12, 1923. 
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RECENT PHARMACOLOGICAL STUDIES IN INTESTINAL 
PERISTALSIS* 


V. E. Henperson, M.B. 


Department of Pharmacology, University of Toronto 


N the last few years our knowledge of the move- 
ments of the intestine and of their control 
has developed greatly, many difficult points have 
received their explanation, though there are 
certain great problems still to be solved. 

I intend to speak to-night mainly of the small 
intestine. This part of the gut has a thin wall 
of two muscular coats, longitudinal and circular; 
between them lies the important nerve plexus of 
Auerbach, a survival of the most primitive type 
of nervous system. Its nerve cells are all im- 
portant for carrying out both types of muscular 
movement. The muscle cells deprived of this 
nerve net are no longer inherently active. (Mag- 
nus). 

The movements of the intestine are of two 
types. First, the rhythmic or pendular contrac- 
tions of longitudinal and circular coats are local 
in character and are not propagated along the 
gut. They serve for the thorough mixing of the 
food and facilitate its absorption. Second, peri- 
stalsis, consisting of a local area of shortening of 
longitudinal and circular coats, producing in 
the normal gut a deep ring of contraction 1-3 em. 
wide, almost completely obliterating the lumen, 
which passes down the canal preceded by an area 
of inhibition or quiescence. This ring moves 
slowly, usually not more than 5-10 cm. per minute. 
Normally, both these types of movement may 
be increased by distending the gut. (Bayliss 
and Starling,” Trendelenburg"*). 

The external nerve connections influence both 
these movements. The vagus nerve if stimu- 
lated may increase movements of both types. 
There is good reason to believe that its fibres pass 
to nerve cells in the plexus which in turn send 
branches to the muscle fibres. The sympathetic 
has its nerve cells in the coeliac axis or other 
ganglia external to the gut and it is believed that 
its fibres pass to the muscles direct. Its stimu- 
lation decreases movement. 


*Read before the Academy of Medicine, Toronto, 
Tuesday. November 21st, 1922, Sections of Medicine 
and Surgery. 


Frohlich and Meyer* have recently clearly 
demonstrated that the sensory nerve fibres which 
end in the gut, arise from celJs in the dorsal roots, 
and pass via the white rami to the gut along with 
the sympathetic fibres. It is very probable that 
short lateral branches pass into the nerve net- 
work in the gut and possibly also into the sympa- 
thetic ganglia which they pass en route. Their 
stimulation may thus affect both local reflexes 
and more distant ones from the spinal cord or the 
sympathetic ganglia. 

But there is another neuro-muscular mechan- 
ism which is not so well understood. With it 
the surgeon and pharmacologist is quite familiar. 
This is the tonus of the gut, the state of contrac- 
tion on which the other movements are superim- 
posed. (See Fig. 7). The gut in good tonus 
feels firm; in low tonus, soft and flabby. This 
tonus depends, also, on the nerve-net and can 
be influenced by its nerve connections. It is 
increased by vagus stimulation and decreased 
by that of the sympathetic. 

The vagi may be cut and in a few days the 
movements are normal, though the tonus is 
slightly lower and peristalsis less rapid. The 
sympathetics may be also cut, and again the 
movements soon become normal, though slightly 
more rapid and with a higher tonus. The work 
of Cannon*® has been well confirmed by that of 
Koennicke’®. 

Cannon first called attention to the fact that 
good movements were only to be obtained when 
there was adequate tonus and this is doubtless 
true. 

Trendelenburg’* invented a useful method of 
studying peristalsis:in the isolated organ. The 
diagram, Fig. 1, shows it in a simplified form. 
The gut should be immersed in oxygenated 
Ringer solution. As the pressure bottle is raised, 
the fluid passes into the gut which, as it dis- 
tends, shortens, and the upper lever rises, as the 
content of fluid in the bottle decreases, the volume 
recorder falls. Suddenly a wave of peristalsis 
arises at the upper end of the gut and, sweeping 





THE CANADIAN MEDICAL ASSOCIATION JOURNAL 


down, drives the fluid back into the bottle. This 
is repeated again and again, but the gut soon 
tires. When this occurs the gut relaxes, is dis- 
tended and quiescent. This tiring occurs sooner 
if the tonus be low or the internal pressure high. 
If the gut tonus be raised, a lower internal pres- 
sure will set up the peristalsic movement, while 
if it falls a higher pressure is required, and one 
can see that the peristaltic contractions are 


not so deep and, consequently, less efficient in — 


driving the water back into the bottle. Smaller 


waves are recorded by both levers. 


Fig. 2 


In Fig. 2 it may be seen that when the pressure 
(middle curve) rose to 42 mm. of water peri- 
staltic waves occurred. After pilocarpine was 
given the tonus rose and small rhythmic contrac- 
tions of the longitudinal muscle are evident. 
When the pressure was raised peristaltic response 
occurred at a pressure of 32 instead of the pre- 
vious 42. After atropine there was a fall of 
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tonus, and movements were absent 


with a 
pressure of 52 mm. 


Fig. 3 


In Fig. 3, which closely follows Fig. 2 in time, 
the effect of barium is shown. A pressure of 
22 mm. caused active peristalsis which, however, 
soon failed with distension of the gut as is shown 
by the upper tracing. 


Fic. 4 


In Fig. 4, normal -peristalsis occurred with 
a pressure of 30 mm. Choline 1-400,000 caused 
no change. 1-40,000 made the gut more sensi- 
tive responding at 25 and adrenalin 1-1,000,000 
lowered the tonus and no peristalsis was pro- 
duced by a pressure of 50 mm. The efficient ‘ 





562 


stimulus to the gut is pressure on its walls. The 
pressure at which this stimulus is effective de- 
pends on the tonus of the gut. 

Pilocarpine and physostigmine increase tonus 
and movements because they act, we believe, 
in the vagus endings, stimulating them. Pitui- 
tary will also inerease tonus and movements, 
but because of an action on the muscle cells. 

Atropine causes a fall of tonus due, it is sup- 
posed, to an action on vagus endings, but while, 
when a dose 2-3 times the therapeutic one of 
1/100 gr. has been given, stimulation of the 
cardiac vagus fails to inhibit the heart, stimula- 
tion of the intestinal vagus will produce move- 
ments often as great as before. (Bayliss and Star- 
ling’, Henderson®). If the dose be larger the 
movements are less efficient than normal. This 
is why atropine is so valuable in intestinal 
spasm. It relieves the spasm without abolish- 
ing movements of a normal type, or the normal 
central control. After large doses of atropine, 
peristalsis, if obtained by stimulation, is often 
rapid but very shallow, the waves cut so little 
into the lumen as not to move the contained 
fluid. They are then almost impossible to re- 
cord. 

I was prompted to offer this paper for two 
reasons. The first was that, when in some recent 
experiments I obtained this low tonus, either due 
to the action of drugs such as atropine, or due 
to some unforseen cause, I always tried to re- 
move it. Where it was due to atropine or adrena- 
lin and I acted quickly, barum chloride or 
pituitary was effective, but not if I waited long. 
When it occurred spontaneously, pilocarpine, 
physostigmine and choline reduced it, if promptly 
used, but not if long delayed. 

In one series of experiments I tried to control 
conditions by imitating the Trendelenburg me- 
thod referred to, on the intact animal. After 
opening the abdomen under warm saline as, if 
this be done, the movements are more regular 
and active, I inserted a small hypodermic canula 
into the lumen of the gut, this canula communi- 
cated with a pressure bottle which would supply 
a constant stream of warm water. Then, some 
ten inches lower down I transected the gut and 
tied in a large canula which was connected with a 
rubber tube. The fluid flowing into the gut both 
flowed and was carried by peristalsis down to the 
lower tube. By raising the outlet of the latter, 
I could change the pressure in the gut. 

In one or two cases the gut and not only the 
part handled but the whole gut became flabby, 
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and neither vagus stimulation nor drugs pro- 
duced. any movements or only very ineffective 
ones. But, as a rule, when the gut lost tonus, 
vagus stimulation and especially such drugs as 
pilocarpine, physostigmine or choline increased 
the tonus and vagus stimulation then produced 
fair movements. But if, after long distension 
from inflowing fluid, and too great pressure, 
the gut became very flabby, neither drugs nor 
nerve stimulation sufficed to produce movements 
that I could see, and certainly none that I could 
record. These experiences taken in conjunction 
with talks with surgeons and a review of their 
literature, have convinced me that once bowel 
tonus has fallen and distension has been in exis- 
tence for some time, pharmacological methods 
are valueless. Consequently, I feel that pharma- 
cological help should be called in early. How 
early symptoms of intestinal stasis can be de- 
tected by the surgeon I know not, or whether it 
could be detected earlier than it often is I do 
not know, but I feel that in any case where I 
had the least dread of distension developing 
I would use drugs early. Physostigmine would 
be my first choice in repeated small doses 1/64 gr. 
every three hours. 

My second reason for this paper is due to some 
work carried on at Utrecht during the past four 
or five years and which has reached a point where 
it may become of practical importance. Wei- 
land’®> working under Magnus, the pharma- 
cologist, found that if an isolated piece of gut 
tied at both ends were left in a vessel of oxygen- 
ated saline something diffused into the water 
which had the power of increasing the movements 
of another strip of intestine, set up by the Mag- 
nus method represented in Fig. 5. 


hever 


(In an outer water bath kept at constant 
temperature is an inner cylinder filled with Ringer’s 


solution. This solution is kept saturated with 
oxygen by running in this gas through a fine tube. 











Affixed at its lower end to a glass rod, and at its 
upper end to a lever, a small section of rabbit 
intestine is lowered into this oxygenated Ringer. 
The lever records the rhythmic movements of the 
longitudinal muscle fibres). This substance was 
produced by all parts of the gut. Le Heux’ 


showed that this substance was choline, a well- 
known body produced by the digestion of certain 
foods, e.g., lecithin. 











Fic. 6 


In Fig. 6, at the point ‘‘a,” a little choline 
was added to the solution. There is an increase 
in tonus and rhythmic movements. 





Fic. 7 


In Fig. 7, the curves are from different experi- 
ments, but in both a gut strip almost quiescent 
was aroused to activity by the addition of fluid 
in which another strip has been immersed for a 
time. This fluid contained choline. Magnus” 
suggested that in choline we have a hormone which 
maintains the activity of the gut. Though I 
am not entirely satisfied that this theory is valid 
or that the presence of choline is more than inci- 
dental, yet it has attracted attention to a drug 
that might well be used. 

Kihlewein and Arai’ have indeed laid the foun- 
dations for its clinical application. By the use 
of the Roentgen rays the former showed that the 
guts of cats after a prolonged anaesthesia showed 
very sluggish movements, or none at all, but 
that if an injection of choline were given the 
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movements became promptly of a normal type. 
Arai produced intestinal paresis by opening the 
abdomen, handling a section of gut, then return- 
ing the same and closing the abdomen. 


60 


8 
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His results are shown in Fig. 8, in this the dash 
and dot curve shows the length of small intestinal 
shadow after a bismuth meal in a normal ani- 
mal plotted against hours of time as abscissae. 
The line of crosses shows similarly the intestinal 
shadow after the gut had been handled and the 
heavy entire line gives the curve after handling 
and choline. It will be seen that this curve ap- 
proximates the normal one. Below the curve 
proper by corresponding lines are shown the num- 
ber of hours which the stomach took to empty. 
It will be seen that choline again materially re- 
duced the time as compared with a handled gut 
to which no choline was given, and caused it to 
approach normal. Further, if strong tincture of 
iodine be injected intraperitoneally into cats, a 
sero-fibrinous peritonitis ensues, with a very 
marked slowing of intestinal movements. This 
condition also is promptly overcome by the in- 
jection of choline. This is well illustrated by 
Fig. 9. 





Fic. 9 


In this figure it may be seen that the dot-dash 
normal curve and the heavy one representing 
iodine peritonitis treated with choline are closely 
parallel, while the crossed line of iodine periton- 
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itis- alone shows very great delay. These au- 
thors used intravenous injections of choline hydro- 
chloride 10 mgms. per kilogram of body weight. 
35 mgms. per kilogram is fatal, 30 mgms. per 
kilogram highly toxic. 

These experiments are sufficiently striking 
to attract attention and choline may, ere long, 
be added to our armamentarium. At the present 
time pure choline is not easily obtained, though 
as Mendel has shown, it is fairly stable when 
synthetically prepared in a pure form. In the 
doses used by Arai and Kihlewein, it causes a 
temporary fall of blood pressure lasting 3-4 
minutes, but a more prolonged flow of secretion 
from the salivary glands and tear glands, 8-13. 
Were I a surgeon I would, for the present, prefer 
to employ physostigmine in small doses 1/64 
gr. or even less. 

In connection with my experiments, I made 
another observation which appears to me of 
value to the surgeon. When intestinal tonus 
was low after distension and the gut contained a 
quantity of fluid sufficient to fill it, the peristaltic 


Geographic Distribution of World Disasters. 
—Among the questions with which the League of 
Nations had to deal at the Genoa Conference was 
the draft of a constitution and by-laws for the pro- 
posed Oeuvre international de secours et d’ assistance 
aux populations frappées de calamités. This pro- 
ject, which is fostered by Senator Ciraolo, 
president of the Italian Red Cross Society, is an 
endeavour to induce the signatory powers of the 
Geneva Convention to enter into a new agree- 
ment which would give further recognition to 
the Red Cross in its peace rdle and, more par- 
ticularly, in its function as an aid in great pub- 
lic calamities. The international organization, 
according to Ciraolo’s plan, must be “‘one and 
universal, and must remain neutral in all matters 
pertaining to politics, religion and race.”’ 

Since, as a rule, great catastrophes and public 
calamities come suddenly, taking their victims 
unawares, it seems rational to establish an inter- 
national society so organized as to be able to 
render immediate aid in case of need. The 
representatives of the international society will 
need to study the history of different peoples and 
the. catastrophes to which they are exposed, in 
order to be prepared to provide adequate as- 
sistance in time of need. It has, therefore, oc- 
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waves which occurred: were very shallow and had 
no effect in moving the contained fluid. Res- 
piratory movements, however, were effective and 
the fluid gradually passed upwards, entered the 
stomach, and was vomited. This I feel sure is a 
truer explanation of the faecal vomiting that 
occurs in cases of intestinal stasis than is the one 
of reversed peristalsis usually given. A true re- 
versed peristalsis has, I believe, never been ob- 
served. 
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curred to the international committee of the Red 
Cross that it might be advisable to publish a 
map of the world showing the distribution of the 
various types of calamities that overtake, from 
time to time, different regions of the globe. This 
task has been undertaken by M. Raoul Montan- 
don, president of the Société de géographie of 
Geneva, who has just published an important 
article on the subject in the Revue internationale 
de la Croizx-Rouge. It has been found that the 
expense of publishing such a map in colours 
would be too great; for this reason M. Montandon 
has found it necessary to confine himself to the 
publication of a series of smaller maps in black 
and white. There will be separate maps showing 
the distribution of earthquakes, tornadoes, cy- 
clones and typhoons, droughts, floods, famines, 
bubonic plague, cholera and yellow fever, and 
other calamities.—Letter in Jour. Am. Med. Assoc. 


A Form of Polypoid Colitis as a Late Stage 
of Amebic Dysentery.—In a case of amebic 
dysentery seen by Laurence E. Hines, Chicago, 
the colon mucosa presented no gross signs of 
ulceration, but was the site of multiple confluent 
polypoid masses.—Journal A.M.A., July 7, 1923. 















HE object of this paper is to give a brief 
report of the recent work on diabetes 
mellitus in the Soldiers’ Civil Re-Establishment, 
and to present to the physician an outline of 
insulin treatment of diabetes, which may assist 
him in the management of cases, when insulin 
is available for general distribution. The report, 
therefore, will not give in great detail the labora- 
tory findings obtained by methods which are not 
available to the general practitioner. The dia- 
betic cases receiving insulin at the Christie 
Street Hospital of the Department of Soldiers’ 
Civil Re-Establishment are men who acquired 
this disease during, or shortly after, the Great 
War. The patients, whose ages range from 
twenty-five to fifty-three years, are practically 
all severe diabetics. There are, however, two 
moderately severe cases and one mild case. 
Previous to their admission to hospital, all of 
the patients were glycosuric and were progress- 
ing unfavourably under dietetic treatment and, 
with one exception, they all showed ketosis. 

The daily routine urinalysis includes the volume 
of the twenty-four hour specimen, the specific 
gravity, the reaction, and tests for albumen by 
heat or nitric acid. The acetone bodies are es- 
timated by means of the Rothera and ferric 
chloride tests. The sugar determinations are 
done by means of the Benedict qualitative and 
quantitative solutions. In addition to the above, 
the blood sugars are estimated by means of the 
Schaffer-Hartman method and the respiratory 
quotients with the Douglas bag and Haldane 
gas analysis apparatus. 

After a careful history has been taken, the 
patient is given a complete physical examina- 
tion. Special attention is directed to the find- 
ing of foci of possible infection. The teeth, 
tonsils, accessory sinuses, chest and digestive 
system are examined clinically, as well as by 
X-ray. Special consideration is given to biliary 





*The insulin used in this study has been prepared 
by the Connaught Laboratories, University of Toronto, 
vr by the Eli Lilly Company, Indianapolis. 
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tract infection, constipation and chronic appendi- 
citis. If any source of septic absorption is lo- 
cated it is appropriately treated, since such 
conditions may lower carbohydrate tolerance. 
The eye grounds are examined for a possible 
diabetic retinitis or neuro-retinitis. 

At first the patient continues on the same diet 
as that previous to his admission to hospital in 
order to obtain some idea of the severity of his 
case, and to avoid complications from sudden 
changes of diet. Coma will be discussed sepa- 
rately. On the second or third day he is placed 
upon a diet the caloric value of which is calcu- 
lated on his basal requirement. This is deter- 
mined from Dubois’ chart and Aub-Dubois 
table. It has been estimated by Marsh, New- 
burg, and Holly’ that the body requires two- 
thirds of a gram of protein per kilogram, 
(1 kilo=2.2 pounds), of body weight per day, 
in order to maintain nitrogenous equilibrium. 
The remaining calories must be supplied by carbo- 
hydrate and fats in a ratio that will prevent the 
production of ketone bodies. 

The patient remains on this basal requirement 
diet at least a week. During this time, blood 
sugar is estimated before, and three hours after, 
breakfast, in order to determine the fasting level 
and the effect of food. The quantity of sugar 
excreted is estimated daily, and this amount sub- 
tracted from the available carbohydrate ingested 
gives approximately the utilization. The available 
carbohydrate includes fifty-eight per cent. of the 
protein, ten per cent. of the fat, and the total 
carbohydrate in the diet. It may be noted that 
when a patient is placed upon a diet in which 
the protein, fat and carbohydrates are balanced, 
that the amount of sugar excreted soon ap- 
proaches a fairly constant amount, whereas, if 
the diet is not well adjusted to the patient’s re- 
quirements, there is wide variation in the amounts 
of sugar excreted. 

If a patient becomes sugar-free and blood 
sugar normal on a basal requirement diet the 
caloric intake is gradually increased until sugar 
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appears in the urine. The tolerance is thus as- 
certained. If a patient remains sugar free and 
has a normal blood sugar when on a diet con- 
taining five hundred calories above his basal 
requirement he is not considered sufficiently 
severe for insulin treatment at the present time, 
since five hundred calories over and above his 
basal requirement are sufficient for the needs of 
his daily activities. If, however, he is unable 
to metabolize this amount, insulin treatment is 
commenced. 

Diabetes mellitus is due to a deficiency of the 
internal secretion of the pancreas. The main 
principle of treatment is, therefore, to correct 
this deficiency. If it is found that the patient is 
unable to keep sugar free on a diet that is com- 
patible with an active, useful life, sufficient insu- 
lin is administered to meet this requirement. 

Owing to the protein content of insulin, ana- 
phylactic symptoms may follow the initial dose. 
Therefore, the patient is desensitized by the sub- 
cutaneous administration of one unit every 
twenty minutes, until five units are given. On 


the following day he is given the amount of insu- 
lin which is estimated will reduce his blood sugar 


to the normal level, and subsequent doses to 
maintain him sugar free. 

The initial dose of insulin is difficult to esti- 
mate owing to the variation in potency and the 
variation in the effect of a given dose in different 
individuals. The unit of insulin is one-third the 
amount of active anti-diabetic principle required to 
reduce the blood sugar of a one kilogram rabbit, 
which has been starved twenty-four hours, to 
0.045 per cent., (normal blood sugar of a rabbit 
is approximately 0.120 per cent). The unit is 
estimated from the blood sugar lowering effect 
on normal rabbits and consequently the assay 
is only approximate. In a moderately severe 
case one unit causes about 2.5 grammes of carbo 
hydrate to be utilized. In earlier and milder 
cases, as a rule, one unit has a greater effect, 
accounting for three to five grammes of carbohyd- 
rate. Consequently, a smaller dose is sufficient. 

In severe cases insulin is administered subcu- 
taneously three times a day, from one-half to 
three-quarters of an hour before meals. In 
rare cases a small fourth dose is given at bed 
time to control nocturnal glycosuria. The less 
severe cases can be satisfactorily treated on a 
morning and evening dose, or a single dose be- 
fore breakfast. The skin areas used are the outer 
side of the upper arms, the thighs, the gluteal 
regions and occasionally the abdomen and chest. 
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Rectal administration in alcohol has been at- 
tempted, but with little success. The large 
dosage, and consequently increased cost, and the 
unsatisfactory results render this method im- 
practicable. Insulin has been administered sub- 
cutaneously in gum acacia, and in glycerine, in 
an attempt to decrease the rate of absorption. 
The persistent induration with the former pro- 
cedure and the large amount of oedema with the 
latter, together with the meagre delay in absorp- 
tion, have caused us to abandon these modifica- 
tions. , 

When the insulin treatment is established, if 
sugar is present in the twenty-four specimen of 
urine, the dosage is gradually raised till the pa- 
tient becomes sugar free. If he is not receiving 
sufficient food for maintenance, diet and dosage 
of insulin are gradually raised. When small 
quantities of urinary sugar persist, it is desirable 
to find out at what period of the day this is ex- 
creted. In order to do this, each specimen in 
the twenty-four hours is analysed separately. 
An increase in the dose previous to the appear- 
ance of glycosuria will prevent its occurrence. 

In severe cases it has been found preferable 
to give the largest dose of insulin in the morn- 
ing, and reduced doses throughout the day. For 
example, a patient may receive fifteen units in 
the morning, ten units at noon and ten units at 
night. If three equal doses are given there may 
be morning glycosuria and evening hypoglycae- 
mia, whereas the extremes of blood sugar caus 
ing these conditions may be prevented by the 
above distribution. 

From the establishment of the clinic in May, 
1922, each batch of extract has varied in potency, 
owing to difficulties in standardization. Each batch 
was, therefore, tested by observing the fall in blood 
sugar in different patients. This was done in order 
to ascertain the efficiency of the material. The 
patient had breakfast about three-quarters to 
one hour before the first blood sugar was taken. 
Insulin was then given and the blood sugar was 
determined at hourly intervals. No food was 
ingested until the experiment was completed. 
With the early batches, it was found that on 
subcutaneous administration there was but little 
fall in blood sugar in the first hour. A large fall 
occurred in the second and third hours, and the 
blood sugar continued to decrease during the 
fourth hour. The level at the end of the fifth 
hour was the same or slightly higher than at 
the fourth. The following tables will illustrate 
representative cases: 
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TaBLeE I, 


Blood Sugar | Blood 
at Commence- | Sugar 
ment 


0.207% 


Case | Dose 


June 10 


July 5 0.262% 


Blood 
Sugar 


4 Hr. 1H 
0.215% 


0.208% 
0.500% 
0.252% 


Blood 
Sugar 
2 Hr. 


Blood 
Sugar 
3 Hr. 
0.181% 


0.348% 


Blood 
Sugar 





0.171% 
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0.357% 





0.186% 





July 20 
Aug. 25 
Aug. 28 
Dec. 2 

Without 


0.340% 





0.320% 


0.268% 





0.082% 
0.092% 








0.112% 


0.112% | 0.118% 
0.132% 


0.090% 











0.106% 0.086% | 0.082% | 0.088% 


0 
Feb. 9 6 


The effect of the same dosage of extract on 
different individuals was found to vary markedly. 
In the accompanying graph, (Chart I), five pa- 
tients, whose weights varied from forty-six to 
sixty-seven kilograms, each received two cubic 
centimetres of the same lot of insulin, and in 
four hours the blood sugars had decreased 
0.012%, 0.044%, 0.128%, 0.146% and 0.180% 
respectively. It was found, however, that one 
patient would persistently give marked decreases 
in blood sugar after insulin, while in another the 
fall in blood sugar was persistently less. In our 
experience, the more marked decreases in blood 
sugar occurred in the milder cases. 
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In working out the carbohydrate utilization, 
the patient is allowed to go without insulin 
until his sugar excretion becomes nearly con- 
stant. Then he is given insulin, and the differ- 
ence in sugar excretion between the former and 


latter periods is divided by the daily insulin dos- 
age. Where the patient is on the same lot of 
insulin for a number of days the results are aver- 
aged. It is found that there is considerable varia- 
tion in the amount of carbohydrate utilized per 
unit of insulin, but that in each patient the re- 
sult of a given dose remains constant. The pa- 
tient utilizes persistently either large or small 
amounts of sugar. The amount varies with each 
lot of extract, and bears a definite relationship 
to the potency of the extract as deduced from 
rabbit experimentation. 

On injection there is local pain, due to the 
cresol preservative, but this disappears in from 
one to three minutes. Following this there 
may be in some induration at the site of injection 
which usually passes off in from twelve to twenty- 
four hours. With some of the earliest lots, this 
induration persisted as a hard, tense swelling 
with tenderness, but no local redness or heat. In 
from seven to ten days these areas, in a few cases, 
showed signs of redness and fluctuation and pro- 
ceeded to abscess formation. There was little 
or no adenitis in the glands draining the area, no 
fever, and after incision and drainage the abscess 
cleared up rapidly. In one case only was the 
man’s tolerance affected. 

In two patients urticaria and fever occurred, 
but only persisted for two to three hours. In 
one case mild symptoms of anaphylaxis developed. 
During the last few months many of the objec- 
tionable features of the extract have been elimin- 
ated. There has been no abscess formation, but 
little induration, and no urticaria. The pain on 
injection has been markedly decreased. 

The blood sugars of some of the patients were 
followed throughout the twenty-four hours and 
it was found that it was possible to gauge the 
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dosage of insulin so as to keep the blood sugar 
within normal limits and still avoid the dangers 
of hypoglycaemia. The accompanying graph 
will illustrate this point. (Chart II). 
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Coincident with the maintenance of the blood 
sugar at normal level the cardinal symptoms of 
the disease disappear. The patient loses the 
irritating thirst and dryness of the mouth and 
throat, and does not desire the large amounts of 
fluid with which he had previously tried to com- 
bat these symptoms. The lowered fluid intake 
diminishes the polyuria and from a twenty-four 
hour excretion of three to five litres the output 
falls to normal. The appetite which has been 
voracious is now satisfied with a normal meal, 
the carbohydrate of which is utilized, and the 
patient loses the persistent craving for food. 

When a patient is given too large a dose of 
insulin there is a marked reaction, and the hypo- 
glycaemia which develops gives rise to symptoms 
which are very similar to those observed in ani- 
mals. The reaction begins in from one and a 
half to six hours after the patient receives the 
overdose. The average time is three to four 
hours. The interval varies with the individual, 
the dosage, and the food ingested. The first 
warning of hypoglycaemia is an unaccountable 
anxiety and a feeling of impending trouble as- 
sociated with restlessness. This is frequently 
followed by profuse perspiration. The develop- 
ment of this symptom is not affected by atmos- 
pheric conditions. It may appear while the pa- 
tient is in the frosty outside atmosphere, or in a 
heated room, and is independent of physical or 
mental activity. At this time there is usually 
a very great desire for food. No particular food- 
stuff is desired, but bulk of any kind seems to 
give satisfaction. At times the appetite is al- 
most unappeasable. At this stage of the reac- 
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tion the patient will notice a certain sensation 
as of clonic tremor in the muscles of the extremi- 
ties. This can be controlled at first. Coordi- 
nation, however, is impaired for the more deli- 
cate movements. Coincident with this there is a 
marked pallor of the skin with a rise in pulse 
rate to one hundred or one hundred and twenty 
beats per minute, and a dilatation of the pupils. 
The blood pressure during this period falls about 
fifteen to twenty-five millimetres of mercury, 
and the patient feels faint. The ability to do 
physical or mental work is greatly impaired. In 
a severe reaction there may be a considerable 
degree of aphasia, the patient having to grope for 
words. The memory of names and figures may 
be quite faulty. 

On one occasion, a patient went down two 
flights of stairs to the dining room at 5:00 p.m., 
returned to the ward after his meal, and at 8:00 
p.m. was found trying aimlessly to clamber up 
the wall. He remembered nothing from the time 
of going to supper till 8:30 p.m. when the in- 
gestion of glucose relieved his symptoms. No 
actual convulsions or coma have been observed, 
as occur in animals*, but if patients go un- 
treated during this reaction, these may occur’. 

The onset of hypoglycaemic symptoms de- 
pends not only on the extent, but also on the 
rapidity of fall in blood sugar. The level at 
which symptoms occur is slightly higher in the 
diabetic with marked hyperglycaemia than in a 
patient whose blood sugar is normal. When the 
blood sugar is suddenly reduced from a high 
level premonitory symptoms may occur with a 
blood sugar between the normal levels of 0.100% 
and 0.080%, while the more marked symptoms 
of prostration, perspiration, and incoordination, 
develop between 0.080% and 0.042%. (0.042% 
is the lowest blood sugar we have observed dur- 
ing a reaction). As a patient becomes accus- 
tomed to a normal blood sugar the threshold 
of these reactions becomes lower. One patient 
who formerly had premonitory symptoms of 
hypoglycaemia at 0.096% now has no reaction 
at 0.076%, but symptoms commence between 
this level and 0.062%. 

The ingestion of carbohydrate, in the form of 
orange juice, (four to eight ounces) or of glu- 
cose, relieves these symptoms in from one-quarter 
to one-half hour. If the reaction is severe, or 
if coma or convulsions occur, epinephrin or intra- 
venous glucose should be given. The former 
acts in from three to ten minutes, but in order that 
the symptoms should not recur glucose must be 
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given by mouth as soon as the patient has suffi- 
ciently recovered. 

Following the relief of these symptoms the pa- 
tient is usually dull and lethargic for several 
hours, but after this, physical and mental powers 
are markedly stimulated. He is then able to 
carry on his customary work with enthusiasm. 
Sometimes the feeling of depression lasts from 
twenty-four to forty-eight hours, during which 
time the patient is content to lie around or sleep 
because of the lack of physical energy. The pa- 
tients are warned that when these reactions oc- 
cur they are to report and obtain carbohydrate 
immediately. When outside the hospital, the 
patients carry with them glucose candy. 

“Fats only burn in the fire of carbohydrate.” 
The ability of the severe diabetic to burn glu- 
cose is markedly impaired, therefore the excess 
of fat is incompletely oxidized, giving rise to 
ketone bodies. These appear in the blood and 
urine as acetone, diacetic and betaoxybutyric 
acids. Insulin causes increased carbohydrate 
metabolism, and consequently fats are completely 
burned. This is substantiated by the fact that 
acetone and sugar disappear from the urine almost 
simultaneously following adequate amounts of 
insulin, as may be seen in the accompanying 
table. When insulin is discontinued, acetone 
bodies and sugar reappear in the urine. 
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plete combustion of the fats. When a patient 
is admitted to hospital in coma the blood sugar 
tests and a urinalysis are done as soon as pos- 
sible. (The urine is obtained by catheteriza- 
tion if necessary). While these tests are being 
carried out the large bowel is evacuated with 
copious enemata. If the blood sugar is high and 
acetone present in large amounts in the urine, 
from thirty to fifty units of insulin are given sub- 
cutaneously without desensitization. Blood and 
urinary sugar should be frequently estimated be- 
cause of the danger of hypoglycaemia. To pre- 
vent this from thirty to fifty grammes of glucose 
in ten per cent. solution are given intravenously. 
If the patient is profoundly comatose the insulin 
may be administered intravenously with the 
glucose. 

The patient usually regains consciousness 
in from three to six hours. From this time on, 
fluids and glucose may be administered by mouth 
if retained. The patient should be urged to take 
at least two hundred cubic centimetres of fluid 
per hour. In from eight to ten hours the ketone 
bodies are markedly reduced. On the following 
day protein may be given every four hours as 
the white of one egg in two hundred cubic centi- 
metres of orange juice. In two to three days, 
when ketone bodies have disappeared from the 
urine, fat is cautiously added, and the patient is 


TABLE II.—URINE 


Time, June 19, 1922 Vol. 


9:00 a.m. 
9:05 a.m. 
10:00 a.m. 
11:00 a.m. 
_ 12:00 a.m. 


60 cc. 
Insulin 

75 ec. 

40 ce. 

65 ec. 


2 cc. 


Since the Rothera test is exceedingly delicate, 
(sensitive to 1 part of aceto-acetic acid in 30,000), 
patients on a high fat diet may be sugar free and 
still show traces of acetone bodies. A comparison 
with the ferric chloride test, (which is sensitive 
to only 1 part in 7,000) is, therefore, desirable. 
The persistence of ketone bodies in amounts 
which can be determined by the ferric chloride 
test necessitates either an increase in the carbo- 
hydrate or a decrease in fat of the diet. 

When the production of acetone bodies is 
more rapid than the excretion they accumulate 
in the blood, giving rise to air hunger, drowsi- 
ness, and coma. The need of insulin is then 
imperative. After its administration the utili- 
zation of carbohydrate by the body gives com- 


Sugar 
o 


oO 


Lé 
1.6 


Grs. Acetone (Rothera 


Test) 


Blood Sugar 


0.262 


0.252 
0.186 
0.152 


1.0 plus, plus, plus 


1.2 plus, plus 


trace 


slowly raised to a basal requirement diet. He 
is then treated as an ordinary diabetic. Dur- 
ing the period of coma the patient is kept warm 
and toxic materials eliminated from the bowel 
by purgation and repeated enemata. A large 
amount of fluid is given to dilute the toxic 
bodies and promote their elimination. This may 
be administered intravenously, subcutaneously, 
or per rectum. If signs of circulatory failure 
develop these are treated by appropriate stimu- 
ation. 

Striking results have been obtained with the 
above procedure. However, it has been found 
that the longer the period of untreated coma the 
more grave is the prognosis and the slower the 
recovery if it occurs. Cases. complicated by 
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severe infection, gangrene, pneumonia, or in- 
testinal intoxication may recover from acidosis 
and coma, but succumb to the complication. 

Marked lipaemia was present in three cases. 
This disappeared in the course of a week to ten 
days after the patient was placed on insulin 
and on a diet in which the fat was restricted. 
The urine of one patient became acetone-free 
while lipaemia persisted. 

The respiratory quotient is the ratio between 
the volume of oxygen retained in the body from 
the inspired air, and the volume of carbon di- 
oxide given off in the expired air, and is spoken 
of as the ‘‘R.Q.” The patient breathes into the 
Douglas bag and samples of the expired air are 
analyzed in the Haldane gas analysis apparatus. 
When dextrose is burnt in the body the follow- 
ing equation represents the reaction :— 


CgH;20,.—6 O2 =6 CO.—6 H,0 
(Dextrose) 
CO2 _ 6 
R.Q. = ~ Os — 6 — 
Similarly the respiratory quotient for fat is 
found to be 0.71, and that of protein 0.82. 

The severe diabetic, whose ability to burn 
carbohydrate is markedly impaired, has a per- 
sistently low respiratory quotient, from 0.7 
to 0.8, which is but little raised by the ingestion 
of glucose; when glucose and insulin are given to- 
gether the respiratory quotient is markedly 
increased, showing that carbohydrate is being 
metabolized. The highest values have been 
obtained when pure glucose was used with the 
extract. Less extensive rises have been secured 
when the patient, while on a mixed diet, received 
insulin. The accompanying graph represents a 
typical example. 

“The patients who on admission are frequently 
dull, depressed diabetics with little hope for the 
future, soon become bright, cheerful and energetic. 
The discomfort of hypodermic injections is gladly 
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endured for the benefits accruing from the treat- 
ment. Patients, who were hardly able to walk a 
quarter of a mile on the level, and who with diffi- 
culty ascended a flight of stairs, are now going 
for two to three mile walks daily, and enjoying 
them without fatigue. While in hospital, in- 
stead of pessimistically contemplating a down- 
hill progression to diabetic coma, or a slow 
starvation, the patients are now engaged in 
vocational therapy, and vie in friendly rivalry 
with one another in attempts to make the most 
finished products. The well-known irritability 
of the diabetic vanishes, and in its stead is the 
sunny smile of a patient rescued from a lingering 
death, who gazes on the future with a feeling of 
confidence born of his own experience. He has 
found something which will enable him once again 
to earn his living. He realizes that he has at- 
tained to a diet which although closely regulated, 
will satisfy his hunger and his bodily needs. 
This change is so noticeable that strangers visit- 
ing the ward have remarked upon the contrast 
in the appearance of patients receiving insulin 
and those who have not yet commenced treat- 
ment. ”’* 

All the patients have gained in weight on the 
additional calories, examples of which are given 
in Chart III. There is an increase in sexual 
vigour and there is a greater ability to do mental 
and physical work. Five patients have returned 
to their former employment, and while still 
under supervision, they administer their own 
insulin and arrange their own diets with satis- 
factory results. 

A typical example of the improvement in a 
case is the following. The patient, age twenty- 
nine, Canadian, had children’s diseases, (measles, 
mumps, chickenpox) and paratyphoid fever at 
the age of fifteen. He also has chronic appen- 
dicitis. The family history is negative as to 


*Written by one of the patients. 


Taste III. 


URINE | 


Date—October 14th, 1922 
Acetone % Sugar Vol. 


130 ec. 


R.Q. | 


Plus plus 8.9 6.9% 0.73 


39 grs. Dextrose in coffee, no insulin 

plus plus 16.5 6.1% 270 ce. 

plus plus 28.5 5.7 500 ce. 
plus 

plus plus 27. 6.3 

plus plus 21.7 6.8 

plus 


430 cc. 
320 ce. 


Time 


9.00 


URINE 
Date—October 15th, 1922 
BS. Vol. % Sugar 


200 6.7% 


Acetone 


0.416 13.4 plus 
plus 


plus 


220 
190 


12.9 
9.8 
0.216 188 8.6 
0.258 95 3.7 


5.9% 
5.2% 


4.6% 
3.8% 


plus 
1 plus 


trace 
trace 
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diabetes. The urine of the patient in December, 
1916, was sugar free. About the middle of 
March, 1917, he suddenly developed polyuria, 
polyphagia and polydipsia, and lost fourteen 
pounds in weight in a fortnight. There was 
marked weakness. Urinary sugar was discovered 
to be as high as eight per cent. at this time. On 
April 4th, the patient was placed on Allen treat- 
ment, and slowly regained a tolerance of about 
two hundred grammes available carbohydrate. 
He returned to his army duties in September, 
1917, and was able to carry on uninterruptedly 
until March, 1919. His tolerance had decreased 
during this time to about one hundred and fifty 
grammes. Following discharge from the army in 
March, 1919, the course of the patient was slowly 
downhill until October, 1921, when a particu- 
larly severe form of influenza shattered his toler- 
ance. Up to this time the patient was main- 
tained practically sugar free, but following the 
attack of influenza his tolerance fell to about 
sixty-six grammes of available carbohydrate. 
He began to lose weight rapidly. Thirst, hunger 
and polyuria returned. His strength dimin- 
ished rapidly and, owing to mental and physical 
lassitude, he found it difficult to continue his 
work. Glycosuria became persistent and ace- 
tone bodies made their appearance and steadily 
increased. A distinct odour of acetone was at 
times distinguishable on the patient’s breath. 
On February 11th, 1922, this patient was taken 
to the Physiology Department of the University 
of Toronto, and the respiratory quotient was 
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found to be 0.74, and unchanged by the inges- 
tion of thirty grammes of pure glucose. Then 
5 ce. of insulin were given subcutaneously, and 
within two hours the patient’s respiratory quo- 
tient had risen to 0.90. The urine was sugar 
free and he had shaken off his mental and physi- 
cal torpor. Following this experiment the pa- 
tient did not again receive insulin until May 
15th, as the product was being further improved. 
Since the latter date, the patient has been con- 
stantly on insulin with the following improve- 
ments. There is now no nycturia or polyuria 
and the urine is sugar-free or only shows slight 
traces. Thirst and appetite are normal: The 
patient has gained fourteen pounds in weight and 
is bright mentally and able to lead an active 
life. The blood sugars now remain within nor- 
mal limits, and the graph showing the twenty- 
four hour blood sugars belongs to this patient. 
The contrast in the laboratory findings before 
and after treatment is evident from the table 
shown below. 

There have been four deaths among patients 
receiving insulin treatment. One case of se- 
vere diabetes mellitus also had a four plus Was- 
sermann, pulmonary tuberculosis, and very 
badly infected teeth. The second case had 
multiple abscesses. The urine of both of these 
cases was free of acetone bodies and of sugar 
before death. A third case, weighing seventy- 
six pounds on admission had advanced pulmonary 
tuberculosis, and although his diabetic condi- 
tion was improved by treatment, he was unable 
to combat the complication. The fourth case 
was admitted in coma with a four plus acetone 
in the urine, 3.5% sugar, marked albuminuria 
with granular and hyaline casts. Three hours 
after administration of insulin and the intra- 
venous injections of glucose, the patient re- 
covered consciousness and remained conscious 
until his death two days later from circulatory 
failure and a diaphragmatic pleurisy. Death 
in each case has been due to complicating in- 
fections, rather than to the diabetic condition. 

There have been no cases of diabetic gangrene, 
but a case of diabetes mellitus complicated with 
tuberculosis and double otitis media has been 
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under treatment for six weeks. This patient 
is an open case of pulmonary tuberculosis with 
cavity formation. Previous to his admission, 
he had lost eight pounds in weight during eight- 
een months of sanatarium treatment, and was 
finding it increasingly difficult to keep sugar-free. 
He was placed upon a diet of 1,590 calories, and 
excreted approximately 28.2 grms. of sugar. 
Insulin was then administered and the patient 
is now sugar-free on 2,129 calories. (See table VY). 
He has gained ten pounds in weight and his 
strength has markedly increased. 
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We wish to express our appreciation of the 
facilities placed at our disposal by the Honourable 
the Minister Dr. H. Beland, of the Department 
of Soldiers’ Civil Re-Establishment, to Dr. 
W. C. Arnold, Director of Medical Services, 


D.S.C.R., and to Dr. S. R. D. Hewitt, Unit 
Medical Director, which enabled us to extend the 
treatment at an early date to ex-members of the 
Canadian Expeditionary Force, who were un- 
fortunate enough to suffer from diabetes. 
Thanks are also due to Dr. C. McMane, the 


TABLE V. 


React. Alb. 


1.1123 2560 1015 
2300 1016 


Acid 0 trace 


13.2.23 Acid 0 0 


All diabetics who have not an adequate know- 
ledge of the dietetic treatment of their disease 
should be admitted to hospital in order that 
they may receive instruction in the preparation 
of their calculated and weighed diet—that they 
may learn the qualitative tests for sugar and 


acetone in the urine—that their carbohydrate 
tolerance may be accurately determined; and 
that the use of insulin, if required, may be safely 
instituted. Mild cases, especiaily if over fifty 
years of age can be controlled by diet. Cases 
that can not be adequately controlled by dietetic 
treatment alone should be given sufficient in- 
sulin to enable them to attain to a diet on which 
they may “carry on.” 


A Study of the Action of Calcium in Ex- 
perimental Cocaine Poisoning.—From the 
experiments cited by Ira Frank, Jerome F. 
Strauss and William A. Smiley, Chicago, it ap- 
pears that the action of calcium lactate and cal- 
cium chlorid is not directly antagonistic to that 
of cocaine. Convulsions occurred as quickly 
following the injection of cocaine, even though a 
large dose of calcium had been given previously. 
The rabbits did not survive a dose of cocaine 
appreciably larger than the lethal dose after the 
injection of either calcium preparation. When 
the cocaine and calcium solutions were mixed, 
there seemed to be a slightly increased tolerance 


Acetone % Su- 
gar 


Grs. 
Sug. 


Insu- 
lin 


Te | 80 


89.1 


1271 


0 37.5 1659 


units 


71.5 2129 


Dietitian Staff, and the Technicians at Christie 
Street Hospital, whose help has enabled us to 
carry on our work there successfully. Finally, 
we wish to thank the patients for their unfailing, 
cheerful co-operation, and faith in the treatment 
throughout the vicissitudes of the earlier experi- 
mental work on insulin. 
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for cocaine, but this may have been due to the 
greater dilution resulting from the mixture, 
thereby decreasing the rate of absorption. 
Briefly, then, the statement of Mayer that cal- 
cium acts antagonistically to the toxic effects 
of cocaine by overcoming the depression of the 
medullary centres caused by cocaine could not 
be confirmed by experiments on rabbits. The 
results obtained experimentally do not warrant 
the use of calcium lactate or calcium chloride 
as a therapeutic measure which can be relied on 
in acute cocaine poisoning.—Journal A.M.A.., 
June 30, 1923. 
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RECENT ADVANCES IN THE TREATMENT OF MYOCARDITIS 
AND NEPHRITIS 


KENNETH MacKenziz, M.D. 


Lecturer on Medicine, Dalhousie University 


Y duty to-day is to open the discussion 
on the treatment of chronic heart and 
chronic renal disease, and to deal more particu- 
larly with those phases of treatment which have 
been introduced into our armamentarium in re- 
cent years. It is more difficult than at first 
appears to define the word “advance.” It is 
not synonymous with ‘‘new.” The literature 
each year teems with therapeutic suggestions, 
most of which prove themselves in a very short 
period of time to be useless or even harmful, 
and it is desirable that they should be promptly 
scrapped. Again, it often happens that a thera- 
peutic measure is not fully appreciated, although 
it may have been recognized as useful for many 
years by a few physicians. Such a measure, 
although not recent, is entitled to a place in this 
discussion. Before a remedy can be hailed as a 
true advance, it must pass the most rigid tests 
of clinical experience, and this may be a lengthy 
process. The advice of an Old Country profes- 
sor, when he urged his students to be always 
two years behind the times, was sound and 
practical. 

I shall endeavor to place before you certain 
forms of therapy which are of recent origin, or if 
not recent, at least require a fresh emphasis. 
With the assistance of those who will take part 
in the discussion, I shall endeavour to assess 
them at a value, which will enable us for the 
present at least, to advocate their use, or con- 
demn them. 

The measures which I consider entitled to 
consideration in this discussion are :— 


Quinidine Sulphate 


The action of this drug in restoring the normal 
rhythm in auricular fibrillation is one of the most 
remarkable discoveries in therapeutics. Wencke- 
bach, while treating a malarial patient with 
quinine, in 1914, discovered that a paroxysm 
of fibrillation ceased. In 1918, Frey published 
evidence that this action of quinine was probably 


quite correct, and found that quinidine sul- 
phate, a derivative of quinine, was many times 
more potent than quinine itself, and was still 
more effective in restoring a normal rhythm ‘in 
cases of auricular fibrillation. My attention 
was first called to this drug by an article in the 
British Medical Journal, of October, 1921, by 
Drury and Iliescu. They reported thirteen cases 
in six of which they were successful in obtain- 
ing a normal rhythm, and they reported no 
unfavourable effects. It is followed by an article 
in the same journal, by Sir Thomas Lewis, en- 
dorsing the value of the drug and offering an 
explanation of the manner in which it acted. 
In May, 1921, Levy wrote in the Journal of the 
American Medical Association reporting four 
cases. Since that time many references to the 
value of the drug have been made in the various 
medica] journals. Up to the present, about 
500 cases have been reported with about fifty 
per cent. of successes. A considerable number 
of cases relapse. The last article which I read 
was written by Drs. Oille and Jamieson, and 
published in the Canadian Medical Journal, 
May, 1923. It contains an interesting account of 
their experiences, and sums up the present status 
of the drug. 

Sir Thomas Lewis in his article warned against 
the indiscriminate use of the drug. He wrote: 
“It is one which unless it is strictly controlled 
by frequent records of the auricular and ventricu- 
lar action, is not without serious risk. The time 
will no doubt come when its use in general prac- 
tice may be advocated, but it has not yet come.” 
This was written less than two years ago, and the 
profession is waiting for a verdict from the larger 
clinical centres as to the safety of this drug, the 
remarkable action of which is indisputable. 

My own experiences include five cases 

Case I—Male—Age 38.—Definite history of 
rheumatic fever. Was under my care in Sep- 
tember, 1921, suffering from auricular fibrilla- 
tion with definite heart failure, oedema, breath- 
lessness, etc. Under treatment by rest and 
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digitalis his symptoms of failure improved and 
he was able to leave the hospital without oedema, 
but with the auricles still fibrillating. In De- 
cember of the same year, he returned to the 
hospital with another breakdown. After a short 
period of rest his oedema disappeared and I 
selected him as a suitable case for treatment 
with quinidine sulphate. I followed the same 
dosage as Drury and Iliescu, giving a preliminary 
dose of 0.2 gm., and six hours later a second 
dose of 0.2 gm. in order to test any increased 
sensitiveness of the patient to the drug. As no 
unpleasant symptoms occurred, I proceeded with 
the usual dose of 0.4 gm. three times a day. 
On the third day, after a total of 4.8 gms. had 
been given, the pulse was noted as regular, and 
the patient volunteered that he felt much better. 
At 6:00 and 11:00 p.m. the pulse was still regular, 
the rate 80, and the patient very comfortable. 
I was very much pleased with the result, but 
imagine the thrill which I experienced when on 
the following morning I was informed that my 
patient was dead. Death came so suddenly 
that neither nurse nor patients were aware of 
the exact time of its occurrence. I felt at the 


time that death was certainly not due to quini- 


dine poisoning, as at least twelve hours had 
elapsed since the last dose. The only explana- 
tion of such a sudden termination was an em- 
bolus in the brain. The patient had no friends 
and we conformed to the rules of the Anatomy 
Act, handed the body over to Professor Cameron, 
and had, therefore, to wait some time for the 
post mortem proof of death. Several months 
later, when Dr. Cameron opened the cranium, 
his attention was attracted by a most putrid 
odour, the explanation of which was that the 
area of the brain supplied by the middle cerebral 
artery had received no embalming fluid and was 
in a state of decay, in striking contrast to the re- 
mainder of the brain, which was well preserved. 
Examination of the artery showed an embolus 
completely blocking the vessel. At about this 
time a case of embolism, with recovery, was 
reported in the Journal of the American Medical 
Association, by Wilson and Herrman, and in 
their case the embolus occurred some hours 
after the normal rhythm had been restored. 
The question now arises as to what part quini- 
dine played in the fatal termination. It is well 
known that in cases of mitral stenosis, with or 
without fibrillation, thrombi form in the auricle 
and frequently separate and produce embolic 
phenomena, and there is no doubt that this is 
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what happened in my case. It is not unreason- 
able to infer that the sudden restoration of nor- 
mal auricular action was an important factor 
in the event, and the safety of this drug must be 
challenged. One cannot base an opinion “on 
this point on one or two cases, as embolism is 
such a common complication of heart disease in 
cases untreated or cases treated by other me- 
thods. One would have to show that em- 
bolism was more common in the former than in 
the latter group, before condemning this re- 
markable drug as dangerous to the point of pro- 
hibiting its use. 

Case II.—It was with some feelings of misgiv- 
ing that I administered the drug to my second 
patient. I gave it on the same basis as the sur- 
geon who assured his patient that there was ab- 
solutely no risk in the contemplated operation 
as the mortality was ninety per cent., and as 
the last nine cases had died, there was nothing 
else but recovery possible in the tenth case. 
In this second case, the patient was sixty, with 
chronic fibrillation on an arterio sclerotic basis. 
The result here was gratifying, as he had a normal 
rhythm in three days and no recurrence three 
months later. 

Case IIT.—Failed to respond at all. 

Case IV.—Was successful, and the rhythm 
became normal in two days. Three months 
later, the pulse was regular and patient free 
from the subjective sensations from which he 
suffered while the attack was on. 

Case V.—The patient at first showed some 
idiosynecrasy to the drug, breathlessness and 
precordial distress being caused. Later, the 
drug was given without any unpleasant symp- 
toms, and the treatment proceeded with along 
the usual lines. On the fifth day the pulse became 
suddenly regular after six grams had been given. 

The diagnoses in my cases were made by 
simple clinical observations and confirmed by 
polygraphic tracings. My impression is that a 
general practitioner who can recognize fibrilla- 
tion is competent to administer the drug if he 
observes the usual dosage and carefully selects 
his cases. It should only be given in cases which 
have not exhibited any evidence of recent em- 
bolism, who are free from definite signs of heart 
failure and who are suffering, or severely handi- 
capped by the abnormal rhythm. I should 
like to refer to the common practice of using 
new remedies in a perfunctory manner, and in a 
way in which it was not intended that they should 
be used. All new remedies meet the same fate. 
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Not long after the publication of articles referred 
to, quinidine sulphate was advertised in a repu- 
table journal in large letters for ‘auricular 
affections.” It is hard to guess just what class 
of cases this expression might cover. You have 
heard the story of the up-to-date medical officer 
in the Army who labelled his case auricular 
fibrillation. In due time a letter came from 
the A.D.M.S., stating that his sergeant had 
looked through the official list of diseases of the 
ear and that disease was not included, and in 
future would he adhere strictly to the official 
nomenclature. 


Administration of Digitalis 


The claim of digitalis to a place in this discus- 
sion is not based so much on recent acquisitions 
to our knowledge of the drug, but rather on ac- 
count of the wrong use by a large body of practi- 
tioners. We believe that the indications for 
digitalis are clearer to-day than formerly, al- 
though there is still room for improvement. 
The conclusions here outlined are based on 
clinical observations by many competent ob- 
servers. It is a powerful drug and probably 
a two-edged sword, and should be given for 
specific purposes, rather than given as soon as a 
diagnosis of heart disease or heart disorder is 
made. That specific purpose is heart failure, 
which may be conveniently divided into two 
clinical groups. First, with a grossly irregular 
pulse, which is due in most cases to auricular 
fibrillation and can be recognized as such in 
ninety per cent. of cases without the assistance 
of the polygraph or electrocardiograph. It is 
in this group that digitalis exerts its most bene- 
ficial effects. In the second group of failure with 
a regular pulse it is not so certain that digitalis 
does good, and while a few are courageous enough 
to say that it is useless, the balance of medical 
opinion is still strongly in favour of its use. If 
we remove these two groups, we are left with a 
large number of cases of heart disease, some real 
and some fancied, and in such cases the admini- 
stration of digitalis is quite uncalled for, and 
in small doses is nothing more than a placebo. 
The value of digitalis as a heart remedy is so 
well established in the lay mind that the psychic 
effect of small doses may be a practical but not a 
scientific reason for its use. 


Graduated Exercises 


While not new, the importance of exercise in 
heart disease was well emphasized during the 
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War, and an excellent opportunity was afforded 
for observing its effects on a large scale. The 
practitioner can frequently help his cardiac pa- 
tient by a carefully prescribed programme of 
exercise, consistent with the disability from which 
he suffers. This requires a high degree of indi- 
vidual judgment. 


Pyschotherapy 


This is a very important therapeutic measure 
in heart disease. It is still common to meet pa- 
tients who have been told that they have serious 
heart disease because a systolic murmur, extra- 
systole, reduplicated sound, or tachycardia is 
present. The effect on the patient is depressing, 
and in some cases causes semi-invalidism. In 
such cases a careful examination followed by an 
opinion expressed with confidence and carrying 
conviction to the patient will dispel many symp- 
toms referable to the heart, pain, breathless- 
ness, palpitation, and make the patient a useful 
member of society. This applies to mild organic 
as well as functional or psychic disturbances. 


Nephritis 


Passing from the heart to the kidney, it might 
be said briefly that the recent advances in the 
treatment of renal disease are the outcome of 
our ability to test the functional efficiency of 


the kidneys. There is no doubt that these 
studies have placed the treatment of renal dis- 
ease on a new and improved plane. Some of the 
methods are still too complex to be available 
for the great mass of sufferers from renal dis- 
ease, but there are some tests which can be car- 
ried out without difficulty, and are of distinct 
advantage in treating renal disease. I shall 
stress three points only in regard to treatment. 


High Protein Diet 


There is no doubt that in the past many 
nephritics were subjected to a diet which was 
too low in protein and resulted in under nutri- 
tion. To Epstein is due the credit for empha- 
sizing the value and the safety of a high pro- 
tein diet in certain cases of renal disease. When 
it can be clearly demonstrated by renal function 
tests and blood chemistry observations that the 
kidney is eliminating nitrogenous waste pro- 
ducts in a normal manner, although our older 
methods such as the estimation of the number of 
casts and the amount of albumin would point 
to a serious renal defect, it can be shown that a 
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normal protein diet or even one higher than 
normal may have a distinct therapeutic value. 
It would, however, be bad practice to recommend 
a high protein diet in all cases. The clinical 
type which responds to a high protein diet is 
associated with marked oedema, ascites, a moder- 
ate or large amount of albumin, slight increase 
in blood pressure, and an absence of toxic symp- 
toms. This type is called by some a nephrosis, 
by McLean a hydraemic type of chronic neph- 
ritis and corresponds well to what has been de- 
scribed for a long time as chronic parenchy- 
matous nephritis. In this type salts and water 
only are retained, and while wherever possible a 
complete laboratory investigation should be 
made, it is, nevertheless, proper to rely on the 
clinical signs where laboratory assistance is not 
available. A careful observation of the clinical 
improvement in the patient will be of distinct 
value in deciding on the diet. The chief lesson 
that we learn is, that a protein diet is not such a 
dangerous factor in nephritics as we were taught 
to believe. 


Urea in Renal Disease 


The administration of urea in cases of oedema 
due to renal disease has been advocated by Pro- 
fessor Hugh McLean, of London, and seems to 
justify its use. Urea has long been known to 
have diuretic properties, and it is exceedingly 
interesting to learn that it may be used with 
benefit in cases of renal disease where we were 
led to believe that the accumulation of urea was 
an important factor in the production of symp- 
toms. It should be used in the same class of 
case as the high protein diet. It is given as 
fifteen to thirty grams daily over a period of 
several weeks. In the one case in which I tried 
it, my patient refused to take it on account of 


Roentgenograms of the Foetal Skeleton as 
a Positive Sign of Pregnancy.—lIrving F. 
Stein and Robert A. Arens, Chicago, assert that 
in the second half of pregnancy, foetal roent- 
genograms are of definite confirmative value: 
(a) In recognizing clinically obscure presentations 
and positions, the roentgenogram clinches the 
diagnosis. (b) In differential diagnesis between 
pregnancy and other abdominal enlargements, the 
roentgen-ray evidence is the deciding factor. 
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the nauseating taste, but one of my colleagues 
has given me notes of a patient in which he used 
it with undoubted benefit. We shall watch this 
method of treatment with interest. 


Focal Infections 


An important point in the management of 
renal disease is to search for and eradicate any 
foci of infection. A disturbance of the kidney 
simulating acute nephritis is a well known 
feature in many septic conditions, and as a rule 
these cases clear up as soon as the original infec- 
tion is under control. There can be no doubt 
that in chronic cases these foci play an important 
part, and it is highly proper that a complete 
survey of the various parts of the body which 
harbour foci of infection should be made and con- 
ditions dealt with as found. It was Osler who 
said that a man seldom died of the disease from 
which he was suffering, and this means that foci 
of infection may be responsible for acute exacer- 
bations which may seriously increase the suf- 
fefer’s disability, and in many cases may cause 
his death. 

There are many other points which might be 
discussed in the treatment of chronic heart and 
chronic renal disease. I have selected a few 
which are relatively important and should serve 
as a basis for a discussion which will be profitable 
to the general practitioner upon whom rests the 
great responsibility of treating intelligently the 
majority of sufferers from these diseases. It is 
only a very small percentage of patients who 
can take advantage directly of the facilities 
available in the highly organized clinics, and the 
value of any remedy or remedies is compara- 
tively small unless it can be utilized by the rank 
and file of the medical profession. 


By pneumoperitoneum, the gravid uterus can 
be quite typically shown on the film in the early 
months of pregnancy. This may be considered 


a profitable sign. Its value in differential diag- 


nosis is obvious. The demonstration of the 


foetal skeleton by the roentgen ray is the only 


positive sign of pregnancy possibly obtainable 
before quickening.—Journal. A.M.A., July 7, 
1923. 
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SOME EYE SYMPTOMS IN ENCEPHALITIS LETHARGICA* 


J. W. Strrume, M.D. 


Consulting Oculist, Royal Victoria Hospital, Montreal 


HE sudden appearance in 1916 of this dis- 
ease in Vienna when Economo first de- 
scribed it, and its subsequent rapid spread or 
occurrence over most of the civilized world, is 
most striking. One is tempted to think that 
the roughly described lethargic diseases which 
occurred in the last and previous century may 
have been similar to this, the more accurate 
modern methods of investigation enabling us to 
isolate the disease as a morbid entity. 

Pathologically, the anatomical lesions have 
been more or less exactly described, the infiltra- 
tion of the brain tissue, and especially of the 
perivascular lymphatic sheaths of the smaller 
vessels with lymphocytes and plasma cells, pro- 
liferation of neuroglia and degeneration of gan- 
glion cells, sometimes haemorrhages, also menini- 
gitis. These changes being mainly in the pons 
and medulla and grey matter around the iter, 
but they may be much more widespread and also 
occur in the spinal cord. 

As a result of these changes one can readily 
see how varying pressure can be exerted on the 
basal nuclei and supra and infra-nuclear nerve 
fibres or trunk, causing the varying paralytic 
phenomena observed in the eye. 

Only lately the virus has been isolated; it 
certainly exists in the brain tissues, the cerebro- 
spinal fluid and on the surface of the nasopharyn- 
geal mucosa. The ocular symptoms of muscular 
paralysis, squint and diplopia, are most fre- 
quently the first trouble noted by the patient, 
and hence the ophthalmic surgeon is first applied 
to for help. These symptoms may be evanescent, 
so that they may have disappeared at the time 
when the patient pays his first visit, but the 
history of a past transient diplopia, together 
with drowsiness is of great value in aid of the 
diagnosis. 

The third nerve, rarely the whole trunk but 
generally one or more of its branches especially 
those innervating the internal recti, is affected. 

Ptosis is common, but in many cases I doubt 


*Read before the Eye, Ear, Nose and Throat Section 
at the Annual Meeting of the Canadian Medical Associa- 
tion, Montreal, June, 1923. 


if it is paralytic, but corresponds rather to the 
droop we find in the normally sleepy state, as, 
with an effort, the lid can be raised slowly. 
In monocular ptosis it would appear to be an 
effort to prevent the diplopia. Again the co- 
ordinated movements of both eyes up or down 
may be affected. 

Lastly, as regards the treatment of the dis- 
ease, it is a moot question. We are in the woods 
and can give no definite scientific method. The 
old sheet anchor, potassium iodide, can be em- 
ployed. 

I will report three cases which are rather typical 
and show interesting points. 

Case I.—Mrs. L., age 28—August 9th, 1921, 
consulted me on account of double vision. In 
April she fell off a piano stool, striking her but- 
tocks, since which time she had bad headaches 
over both sides of head, but especially behind the 
right eye, lasting four weeks, then disappear- 
ing. It recurred one week later with vomiting, 
which was not preceded by nausea. Double 
vision now developed, the right eye squinting 
outwards, and also intense sleepiness came on— 
the patient falling asleep at her work. 

Examination showed:—Vision R.E. 6/6 ac- 
commodation good; no fundus change; pupils un- 
even but active to light and convergence. R. 
pupil 4 mm., L. pupil 3 mm.; accommodation 
normal; no limitation of the field of vision but 
well marked paralysis of R internal rectus 35° 
divergence. *. 

August 25th, Dr. McKay reports Wassermann 
negative and diagnosis encephalitis lethargica. 
Dr. Perey Wright reports nose and sinuses nor- 
mal. To-day, divergence 30° but paresis of 
superior and inferior recti has developed, although 
accommodation retained. These paralytic phe- 
nomena gradually disappeared. 

On October 3rd, the eyes were normal, except 
pupils still unequal. 

The interesting points are that here the eye 
symptoms were monocular; the occurrence of 
the vertical paralysis three weeks after the first 
paralysis of the internal rectus, and the fairly pro- 
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longed period of improvement; also there was no 
failure of accommodation, nor papilledema. 

Dr. McKay found no other nervous lesion. 
Treatment was exhibition of the iodides. 

The second case was:—Miss F., age 24; seen 
February 24th, 1922—Came to me complain- 
ing of double vision lasting twenty-four hours. 
There was no headache, no nasal trouble, but 
uncontrollable sleepiness. 

Ezamination.—Vision was 6/6 each eye. Ac- 
comodation normal; marked paralysis of right in- 
ternal rectus; no fundal change; pupils even 
and active. One week later right side of lips 
felt numb and she thought taste was defective, 
but detected odours correctly. No temperature. 
Vomited several times, with nausea. Keeps eyes 
closed but it is not a true paralytic ptosis. 

March 23rd.—Showed complete recovery. 
Treatment, Blaud pillsandatropin. Four months 
later she had a temporary paralysis of right leg 
and foot which disappeared in six weeks. 

In this case there is but little to note except 
the monocular limitation of the symptoms and 
the lack of any fundal change. 

The third case was:—F. B. M., male, age 27.— 


Came to me January 18th, 1923, with a history 
of a long motor drive in a snow storm two days 


previously, after which he felt very dizzy. He 
took a purge, went to bed, and awoke next morn- 
ing seeing double. 

Examination—The man appeared rather slow 
in mentition. Vision R.E. 6/6, L.E. 6/7, pupils 
even, active, and accommodation good. There 
was no fundal change except a possible conges- 
tion of left disc; semi ptosis. The muscle test 
showed 3° R. hyperphoria; 12° esophoria. 

The double vision was marked at a distance, 
and was homonymous. With the fixation ob- 
ject held at the same distance, say fifteen to 
twenty feet, the separation between the two 
images remained constant all over the field, 
whereas at a distance of 20 cm. there was single 
vision. These symptoms are characteristic of 
paralysis of divergence. Coordinated move- 
ments to right or left are free. 

The patient was admitted to the Royal Vic- 
toria Hospital, under Dr. Colin Russel, for the 
further study of his general nerve condition. 
Here he ran a temperature as high as 101° and 
lay in a drowsy, somnolent condition with eyes 
closed, but could be roused, although cerebra- 
tion was delayed. Memory was good, and there 
were no delusions. Wassermann test negative. 
He was discharged February 3rd, mentally much 
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brighter, still a little drowsy; diplopia gone; 
3° esophoria at a distance; temperature normal. 

He reported to me May 15th. Still slightly 
sleepy; has had several transient attacks of 
redness of left eye, with photophobia and free 
lachrymation—lasting four days. The accomo- 
dation is weak, the left upper eyelid droops and 


‘he noticed twice during the past two months 


that he could not turn the left eye downwards, 
there being marked diplopia. This lasted about 
a week. Contrary to strict injunctions he has 
been working while away, driving his motor. 

This case is interesting from the fact that 
paralysis of divergence has been but rarely re- 
ported. This is possibly due to careless investi- 
gation as many cases of 6th nerve paralysis have 
been noted. 

The chief differential diagnosis has to be from 
paralysis of both VI nerves and from spasm of 
convergence. From the former—the homony- 
mous diplopia at a distance and not nearby,, the 
unchanging space between images at a distance 
in all portions of the field, and the free movements 
of both eyes to the extreme right or left. 

The diagnosis from spasm is still a moot point— 
but that master of eye musculature, Duane, holds 
that there is a distinct centre for divergence 
which, as these cases are sometimes followed 
by paralysis of one or both VI nerves, would 
point to the probable location of the centre. 
Again, cases of paralysis of the external rectus 
changing to paralysis of divergence have been re- 
ported. In spasm of convergence the devia- 
tion is more marked as the fixation object is 
brought nearer the eye. 

His avoidance of complete rest, no doubt, had 
much to do with the persistence and recurrence 
of his symptoms, although it is characteristic 
of this disease to have recurrences of the symp- 
toms, especially of the ocular paralysis, after 
nearly two years interval. 

The prognosis, as far as we know, in regard to 
the eye phenomena, is good in the milder cases, 
but in acute cases running a high temperature 
for some weeks, the outlook is grave; deaths are 
far from infrequent. 

Considering the nature of the pathological 
lesions, it can readily be seen how puzzling and 
manifold may be the symptoms for the neurol- 
ogist to unravel, e.g., in the early stages there 
may be no lethargy—then the evanescent nature 
of the symptoms. The ophthalmic surgeon may 
be, and is, of help in making the diagnosis. 

In none of my cases, was I at all sure of defec- 





THE CANADIAN MEDICAL ASSOCIATION JOURNAL 


tive convergence contraction of the pupil, which 
Holden asserts is characteristic of the sluggish 
pupil of encephalitis, but in the third case there 
was failing accommodation without dilation of 
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pupil—this again suggesting the nuclear seat of 
the lesion. 

Papilledema has been reported in a few cases, 
but was present in none of mine. 


ACUTE OSTEO-MYELITIS 


A. MacKenzie Forses, M.D. 


Surgeon to the Children’s Memorial and Montreal General Hospitals 


O Professor Clarence Starr and his asso- 
ciates is due the credit of having created a 
new interest in the subject of acute osteo-myelitis 
amongst the surgical profession of this continent. 
If every Canadian would but report his knowledge 
and observations of this condition, a new race of 
students would graduate who would be well 
able to make an early diagnosis, to treat surgi- 
cally, and thus save the lives and limbs of those 
affected with what Starr has called “acute hema- 
togenous osteomyelitis. ”’ 

Not many years have passed since a branch of 
our profession claimed this condition as sacro- 
sanct. But is the study of any cause of suffering, 
deformity and death to be relegated to any cult? 
Should not all unite to support every legitimate 
effort to study or to trace the etiology, path- 
ology, diagnosis and treatment of disease? 

In the Children’s Memorial Hospital we look 
upon acute osteo-myelitis as one of the most 
important conditions to be studied, because the 
early recognition of this condition means so 
much to the patient, to his friends, and to the 
community. 

Etiology.—This condition is probably secon- 
dary to an infection elsewhere. A superficial 
skin lesion, a chronic infection of the tonsils or 
the ear, or other similar condition may be the 
primary source of the infection. The commonest 
organism found is the staphylococcus aureus, 
where, according to Dr. D. E. Robertson, when 
this organism is responsible for the infection in 
the bone, the primary infection is generally in 
the skin. The next most common organisms 
responsible for this lesion are some strains of 
streptococci. Robertson holds that where the 
primary seat is in the tonsil, this organism is 
most likely to be the cause of the lesion in the 
bone. Pybus feels that in about thirty per cent. 


of the cases, the onset of this condition is pre- 
ceded by injury. Robertson states that one 
should view with alarm the co-existence of infec- 
tion and injury. It is wise to teach a sudden and 
unexplainable onset in this condition if our stu- 
dents are to be saved from confusing it with the 
onset of such conditions as acute rheumatic 
fever. 

History and Morbid Anatomy.—It is stated that 
acute osteo-myelitis may be seen at any age. 
This does not seem to have been the experience 
of the Sick Children’s Hospital in Toronto. 
According to Robertson it is believed that acute 
osteo-myelitis occurs only before the diaphysis 
is fused with the epiphysis. It certainly is most 
commonly seen between the ages of two and ten 
years. 

This condition, in the majority, if not in all 
cases, starts in the diaphysis near the meta- 
physis. It commonly starts as an infection in 
the cancellous tissue near the cortex. By the 
third or fourth day, in classical cases, the infec- 
tion has spread between the diaphysis and the 
epiphysis to reach the perisoteum, or the in- 
fective organism, (or perhaps the pus) has pene- 
trated the cortex, and raised the periosteum, and 
appeared under this membrane. When the in- 
fection becomes subperiosteal it possibly spreads 
backwards through the Haversian canals of the 
bone not already infected, and invades the sub- 
cortical areas. 

As the periosteum is raised, new bone is formed 
on this. This new bone is known as the involu- 
crum. It is not usual for the infection to enter 
the medullary canal by extension upwards or 
downwards until after two to three weeks. It 
seems to be easier for it to reach the subperi- 
osteal space by the Haversian canals or the para- 
epiphyseal line. Indeed, the distance of the 
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medullary canal from the extremities of long 
bones, often as great as two or more inches, is 
an important anatomical] fact, and is probably 
responsible for the time taken by pus to reach 
the medullary cavity. é 

When the infection reaches a subperiosteai 
position it tends to raise this membrane from the 
cortex in all directions, its only limitations being 
the attachments of this membrane. It is im- 
portant to realize that the periosteum is at- 
tached to the extremities of the diaphysis, and is 
not continuous over the epiphysis, thus the joints 
are safe-guarded except where the synovial mem- 
brane extends over a diseased diaphysis. In 
this case the joint is subject to infection through 
contiguity. Sometimes the joint is infected by 
operation. 

As the periosteum is elevated from the cortex 
new bone is formed on it. It is reported that 
this has been demonstrated by X-rays as early as 
one week from the date of the symptoms of an 
infection. Unfortunately, this is too late to be 
of any diagnostic value. The new bone is not 
continuous, but tends to be perforated in places 
These perforations are known as cloacae. Their 
number seems to depend on the rapidity with 
which the periosteum is detached from the cortex 
of the bone. The shaft of the bone, or parts of 
it, separated from the periosteum and lying under 
the newly formed bone, tend to die and form a 
sequestrum or sequestra. 

The most frequent sites of acute osteo-myelitis 
are the upper end of the tibia, the lower end of 
the femur, the lower end of the tibia, and fibula, 
and the lower or upper end of the humerus. 
Then the upper end of the femur, the lower end 
of the radius, the ulna, the bones of the tarsus, 
the crest of the ilium, and the scapula. 

Lesions in Other Organs.—Acute osteo-myelitis 
is a blood-borne infection. It must therefore, 
be primarily a bacteraemia. It may become 
a septicaemia with organisms growing in the 
blood, or it may become localized in one or more 
joints. 

If drainage is not secured early an acute osteo- 
myelitis tends to become a septicaemia. In 
this case there may be infection of other joints, 
as well as the heart and other organs. 

Symptoms.—Speaking generally, acute osteo- 
myelitis is characterized by certain symptoms 
which appear in a fairly definite sequence. 

The first and second symptoms:—pain and 
tenderness. 

The first and most important subjective symp- 
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tom is constant and increasing pain. 


D. E. 
Robertson says that if the disease be in the 
lower limbs, the pain during the first few hours 
is not necessarily so severe as to prevent walk- 
ing. It will, however, produce a limp, and for 
this reason may be considered as only a strain. 
In six to eight hours it is severe, and is complained 


of as being in a joint. It is constantly increas- 
ing, so that before twenty-four hours have elapsed, 
sleep is difficult or impossible. 

The first and most important objective symp- 
tom is tenderness. This is to be elicited just 
above or just below a joint. In the early stages 
it is quite restricted. It spreads, however, as 
the infection increases. 

The third symptom—constitutiona! reaction. 

The third symptom in order of incidence is the 
constitutional effect of the invasion. These ef- 
fects may be noted often not later than six to 
eight hours from the very first suggestion of 
pain. Indeed, sometimes constitutional symp- 
toms may appear even earlier than six to eight 
hours from the incidence of pain, the initial, 
and yet a subjective symptom. Constitutional 
symptoms are often very marked, and may 
first be shown as chills, nausea, and vomiting, 
with high temperature. 

The fourth symptom—leucocytosis. 

The fourth symptom is a leucocytosis, but un- 
fortunately this is seen in so many acute condi- 
tions that, while it points to an infection, it 
does not help to differentiate an osteo-myelitis 
from any other acute condition. 


In this way the first twenty-four hours pass; 
the symptoms becoming increasingly marked. 
Quoting D. E. Robertson again: ‘The pain 
maintains its constant character, and sleep be- 
comes impossible.’’ The affected part is guarded 
from movement. There are marked symptoms 
of intoxication. 

The fifth symptom—swelling and redness. 

In twenty-four to thirty-six hours from the 
first onset of the pain a fifth symptom appears— 
swelling and redness. Swelling is not marked at 
first, although it soon increases in extent. Red- 
ness is often no greater than a slight blush, but 
it also will increase with greater involvement 
of the superficial tissues. Both of these symp- 
toms are first noticed just above or just below a 
joint. In the cases of an infection of the small 
bones of the foot, or the neck of the femur the 
symptom swelling may be found in positions 
more or less remotely associated with the exac 
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seat of the infected bone. Thus, in infection 
of the astragalus the swelling is commonly on 
the dorsum of the foot. In infection of the os 
calcis the swelling may be under either or both 
malleoli. In infection of the neck of the femur 
swelling may appear over the great trochanter, 
or along the crest of the ilium. 

As a general rule swelling first appears in a 
position exactly over the area which was first 
found to be tender. It soon spreads in direc- 
tions especially away from the proximal joint, 
although this later may become swollen through 
an extension of the infection by paths already 
described, or perhaps the proximal joint may be- 
come swollen by mechanical interference with 
the circulation. 

While I have described above the classical 
picture of a case of osteo-myelitis, others have 
gone further, and subdivided osteo-myelitis into 
distinct types. According to Fitzwilliams, of 
these there are three: 

Type 1.—In this the patient suffers from 
malaise, vomiting, with gradually increasing 
temperature and pain. 

Type 2.—This is the more classical form. 
Here we have rigors and exquisite pain. 

Type 3.—Of all types perhaps this is the most 
important because it is the most likely to be over- 
looked. Here our patient, while complaining 
of nothing in particular, suddenly seems to be- 
come overwhelmed with toxines resembling— 
indeed—some of the worst cases of diphtheria 
or typhoid fever. In these it may be most diffi- 
cult to find a cause for the patient’s prostration. 

Prognosis—The prognosis is always grave. 
It depends on an early diagnosis, on the resistance 
of the patient, and the virulence of the organism 
causing it. 

Acute osteo-myelitis is a blood-borne in- 
fection. It must primarily be a bacteraemia. 
The organisms at one time floated freely in the 
blood. Theoretically this condition may be 
speedily followed by a septicaemia with organ- 
isms growing in the blood. In the cases under 
consideration it becomes localized as an acute 
osteo-myelitis. It has been the experience of the 
Sick Children’s Hospital, in Toronto, that posi- 
tive blood cultures may be made in practically 
all cases of acute osteo-myelitis. When these 
cultures show that the organism is a staphylo- 
coccus the local symptoms in the bones will be 
more destructive than if it is due to a strepto- 
coccus, although the latter is more likely to be 
accompanied by greater constitutional effects. 
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In acute osteo-myelitis symptoms of septi- 
caemia are often found early, then the prognosis 
is indeed grave. I cannot say that a super- 
added septicaemia is invariably fatal, although 
in my experience it has always been so. A 
profound toxaemia may precede the diagnosis, 
and be responsible for a fatal result. 

Diagnosis.—One of our prominent surgeons 
has stated that this condition can only be con- 
fused with a cellulitis, but he speaks of cases 
which are well advanced. Pybus has suggested 
that it should be diagnosed from sprain, acute 
rheumatic fever, acute infective arthritis, and 
from cellulitis. 

From sprain it is diagnosed by the lack of 
fever in that condition, by the fact that in sprain 
it is the joint which is first affected. . 

In rheumatic fever there is early swelling of the 
joint. In early cases of acute osteo-myelitis the 
contour of the joint is absolutely normal, although 
it may be held in flexion by muscular spasm. 
Soon there is a sinovitis in other joints, and lastly, 
the salicylates will early influence the symptoms 
of an acute rheumatic condition. 

It is often difficult to differentiate between an 
acute infection of a joint and an acute infection 
of bone separated from that joint only by the 
thin epiphysis. It is especially difficult in in- 
fants, who are subject, as you know, to the pyo- 
genic arthritides secondary to umbilical and 
respiratory infections. Here, to make a diag- 
nosis, we may have to explore. Indeed, we are 
justified and called upon to explore to make a 
diagnosis and to secure drainage. 

It is much the same in making a diagnosis 
between cellulitis and acute osteo-myelitis. In 
both cases incision is not contraindicated, or 
at least, not to be condemned. A cellulitis may 
be secondary to an acute osteo-myelitis. It is 
wiser to make a diagnosis of acute osteo-myelitis 
and find, to our joy, that the patient suffers only 
from a superficial lesion, than to make the mis- 
take of localizing our infection in the superficial 
tissues when it is imperative that a contiguous 
bone abscess should be drained. 

Treatment.—Let us immediately relieve ten- 
sion. As soon as a diagnosis is made we should 
cut towards the bone. If three to four days 
have elapsed since the onset, pus will be found 
beneath the periosteum. Many say that we may 
go no further if this condition obtains, but 
personally I am inclined to adopt Clarence Starr’s 
suggestion and to drill through the bone in order 
to secure greater drainage of the subcortical tis- 
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sues. If pus be not found beneath the peri- 
osteum, we should anticipate its collection there 
by drilling towards the probable seat of the in- 
fection through the cortex into the subcortical 
layers of the diaphysis near the metaphysis. I 
believe in creating an area of least resistance by 
drilling four or six canals through the cortex in 
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the direction stated. This seems to be the prac- 
tice of Starr, and should be followed. 

It is not necessary to chisel into the medulla 
in the early days of this infection, because in 
classical cases it takes two to three weeks for the 
infection to reach that cavity. 


THE EARLY DIAGNOSIS AND TREATMENT OF NEUROSYPHILIS* 


R. W. Mann, M.B. 


Toronto 


[® reporting a few representative cases of 

neurosyphilis from a series seen in private 
practice, it may be timely to pass briefly in re- 
view the importance of the early recognition of 
the involvement of the nervous system and the 
present consensus of leading medical opinion as 
to its treatment. 

Until more recent years it had long been a 
common custom among medical men to con- 
sider the absence of neurological signs and 
symptoms as tantamount to the absence of infec- 
tion of the central nervous system. The fact 
that late neurosyphilis, of both vascular and 
parenchymatous types, was steadily presenting 
itself for treatment, was explained as a sudden 
outward expression of a latent infection—not 
realizing that it was due to inadequate early 
treatment. During the past few years especially 
there have been reported in the medical press 
numerous excellent studies of the many-sided 
aspects of this most interesting and far-reaching 
subject of neurosyphilis, and among these studies 
none have been so interesting or important as 
those which prove the very early involvement 
of the central nervous system, and call attention 
to the paramount necessity of a lumbar puncture 
and spinal fluid examination early in every case of 
syphilis. Eberson, as well as Brown and Pearce, 
have proven very conclusively that in animals, 
wide dissemination of the spirochaetae occur 
even before a local sore has appeared at the site 
of infection, and demonstrated spirochaetae in the 
spinal fluid eight days after inoculation. Mait- 
land, in a paper, recently reports some exceed- 
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ingly interesting observations carried on by him 
in association with Fildes and Parnell in the 
routine examination of 1,314 unselected cases of 
syphilis (without obvious neurological involve- 
ment). Of these, 28% showed abnormal spinal 
fluids. Of 1,027 of the cases whose infection 
was within eighteen months, 25% showed ab- 
normal fluids. Wile and Hasley, in 221 cases 
in the primary stage—before the roseola ap- 
peared—found 22% with abnormal fluids. For- 
dyce gives the spinal fluid involvement in second- 
ary stages as between 25 and 30%. Many other 
observers have submitted similar findings. It 
is, of course, admitted that not all such early 
cases proceed to’ serious meningeal, vascular or 
parenchymatous damage, but certain it is that 
many of them do; and especially is this the case 
among the inadequately treated. 

Southard and Solomon have for years urged the 
importance of a routine examination of the spinal 
fluid in all cases of syphilis, but in this regard we 
probably owe more to Fordyce, since his appeal 
has been more to those in the practice of general 
médicine. In numerous communications based 
upon a vast fund of clinical and laboratory data, 
he has supplied us with vital information as to 
the importance of the early recognition of neuro- 
syphilis. Workers generally are agreed as to the 
importance of lumbar puncture and a careful 
examination of the cerebrospinal fluid in every 
case of syphilis. Frothingham instances two 
cases of syphilis with positive blood Wassermann 
reactions being under observation in a hospital 
some years ago. The fluid was not examined, 
as there were no neurological signs, and later they 
both returned with frank tabes. A persistently 
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positive Wassermann in the blood in spite of long 
treatment should always suggest a lumbar punc- 
ture. Stokes warns not to perform this punc- 
ture until a few injections have been given to 
prevent carrying blood infection into the fluid 
and thus infect the meninges. 

Fordyce* gives a very interesting chart based 
on the examination of 5,000 cerebrospinal fluids, 
showing the tests which an examination of the 
cerebrospinal fluid presupposes, and the various 
probabilities in the different forms of neuro- 
syphilis. In addition, there are cases of syph- 
ilitic involvement of the central nervous system 
which yield negative tests. Solomon and Klauder 
point out this fact clearly in a recent article in 
which they specify vascular neurosyphilis, which 
includes thromboses, haemorrhage, cerebral an- 
eurysm and arteritis obliterans; also tabes, 
cerebral gumma, cerebral syphilis causing cerebral 
nerve palsies, Erb’s syphilitic spastic para- 
plegia, syphilitic epilepsy, syphilitic paranoia, 
and syphilitic dementia. The blood Wasser- 
mann in these cases may or may not be positive. 
The Argyll-Robertson pupil is the chief sign of 
dependence; other pupillary abnormalities less 
so, and especially when associated with other 
neurological symptoms. 

The consensus of opinion favours the view 
that as a rule neurological signs and symptoms 
of syphilitic involvement are preceded for years by 
changes in the spinal fluid. As: Fordyce says, 
“The nervous system may lodge the spirochaetae 
for years, with little or no tissue reaction, until 
a traumatism or some exciting factor stimulates 
their activity, or until sufficient time has elapsed 
to permit centres or tracts to be compromised 
which may give rise to objective signs or symp- 
toms.”’ The spontaneous disappearance of these 
changes is also admitted. Active progressive 
symptoms of the type of tabes or nerve palsies 
may subside and the fluid return to normal by 
this spontaneous remission or cure. ‘Burnt 
out” tabes is an appellation ascribed when the 
fluid is normal though objective symptoms per- 
sist. Solomon has even shown the collodial gold 
reaction to vary in fluid taken from various 
levels in the same case, e.g., the ventricle, the 
cisterna magna, base of the brain and the lumbar 
sac. He also showed that a provocative ars- 
phenamine may convert a negative into a positive 
spinal fluid. Failure to utilize the spinal fluid 


*Intraspinous Therapy in Neurosyphilis, J. A. For- 
dyce, American Journal of Syphilis, Vol. 3, No. 3, July 
19th, 1919, page 344. 
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examination of every case of syphilis early, will 
certainly lead to many cases progressing slowly 
or rapidly into neurosyphilitics. 

Pleocytosis or increase of the cells in the spinal 
fluid is the earliest of these phenomena indicative 
of syphilis. While not of itself pathognomonic 
of syphilis, it is probably safer to regard it as an 
evidence of syphilis of the meninges and treat it 
accordingly, than to disregard it. The increase 
of globulin comes next, and the Wassermann reac- 
tion in the fluid last. Stokes claims that a normal 
fluid early in the secondary period tends to show 
an immunity to later infection, especially if 
effective general treatment is carried on. Moore, 
however, reports two cases out of fifty-four re- 
examined, where an early negative fluid became 
positive in spite of vigorous general treatment. 

The tests then required of every spinal fluid 
are: the cell count, the globulin reaction, the 
Wassermann reaction, and the colloidal gold 
test of Lange. Of this last, Fordyce says, 
“We have used this test for six years and con- 
sider it of great diagnostic and prognostic value.” 

The full discussion of the various methods of 
treatment of neurosyphilis is not the object of 
this paper. My own experience in this matter is 
limited to the intensive treatment by some form 
of the newer arsenicals intravenously, combined 
with mercury and iodide in some definite plan, or 
in these measures, plus the Swift-Ellis intraspin- 
ous treatment fortified at times with a small dose 
of the drug added to the serum at the time of 
injection. I think the majority of men treating 
neurosyphilis adhere to this routine very largely 
at least. 

In 1920, Dercum introduced the method of 
spinal drainage whereby considerable amounts of 
spinal fluid were removed at regular intervals. 
He also claimed that any benefit accruing from 
intraspinal therapy was due to the drainage 
incidental to it, thereby causing increased pres- 
sure in the vessels of the nervous system, which 
in turn results in a hyperaemic condition. He 
compares it as a parallel to the Bier method in 
surgery, replacing the old fluid by new, thus 
causing lavage of the subdural space. Stokes 
very aptly remarks that “therapeutists of our 
acquaintance, who are getting good results, make 
a practice of introducing as much or more serum 
than the amount of fluid withdrawn and hence 
reduced hydrostatic pressure does not apply.” 
Boudreau, in a recent review of the subject, says, 
“he (Dercum) lays no claim to experimental 
evidence but reasons from an analogy of other 
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known facts in other tissues; and, furthermore, 
the theory is not in accord with Halliburton. 
The method causes great pain, which seldom 
occurs if the fluid is replaced by serum.” In- 
deed Fordyce, the most redoubtable exponent 
of the Swift-Ellis method, no longer removes any 
fluid. He says, “As a result of experience I 
have long since ceased to drain the spinal fluid 
preliminary to the introduction of the serum. 
The latter is introduced under pressure and more 
fluid is present in the subarachnoid space than 
normal. My clinical and serological results have 
been vastly better since the incidental drainage 
has been discontinued.” 

With regard to the details of treatment; the 
technique has been so frequently described in the 
literature that it needs but a passing reference,— 
the injection intravenously of the diarsenol, the 
withdrawal from one-half to one hour later of 
50 cc. of blood, and the reinjection next day or 
later the same day of a part or all of the inactiv- 
ated serum obtained from the patient. This may 
be with or without the addition of 1.10 to + 
mgm. of diarsenol, and with or without the re- 
moval of a similar amount of spinal fluid. The 
serum should be well diluted by allowing con- 
siderable fluid to drain out into the serum con- 
tainer, thus also securing a much wider immediate 
distribution of the serum and drug. 

In my own limited experience of some 200 
intraspinal injections for this disease there have 
been less unpleasant after-effects than in doing 
lumbar puncture for diagnostic purposes. More 
pain has resulted in some patients from mer- 
curialized serum. Someone has offered a plaus- 
ible explanation of the subsequent headache of 
diagnostic lumbar puncture by ascribing it to 
the continued drainage of the fluid through the 
dural opening into the extradural spaces, there- 
by occasioning a much greater loss than ap- 
parent. To obviate this it has been suggested 
to have the patient lie prone on his face with the 
foot of the bed elevated until the needle opening 
has become closed. 


My own series of cases is not sufficiently large 
upon which to generalize. May I call your 
attention in this connection to a series of 231 cases 
reported by Dr. Frothingham. He emphasizes 
the difficulty pointed out by Southard and Solo- 
mon of deciding the type of lesion present in the 
central nervous system of an individual case. 
He classified his cases as: 
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Blood Blood 

WaR Wak 

Neg. Not reported 
40 6 


Number Pos. 

121 75 

Cerebrospinal syphilis 56 38 15 
General paresis 45 37 7 
Meningeal syphilis... 9 8 1 


231 


With regard to the results of treatment, the 
cases resolve themselves into two groups—the 
rather unsatisfactory (of tabes and paresis), 
and the satisfactory (of syphilitic meningitis, 
cerebrospinal syphilis, etc.). Or, as Fordyce 
says, ‘‘We have, on the one hand, superficial 
types rapidly curable, and, on the other hand, 
deeper ones which yield only to prolonged treat- 
ment. In their therapeutic response and fluid 
formula the latter are probably of the preparetic 
type, which, without treatment, would eventually 
result in degenerative encephalitis.’”’ And fur- 
ther, to quote Southard, “No one can now 
successfully make a differential diagnosis between 
the paretic and the diffuse non-paretic forms of 
neurosyphilis in many phases of either disease, 
even with all laboratory refinements. Hence, 
it is improper not to give the full benefits of 
modern treatment to all cases in which the diag- 
nosis remains doubtful, between the paretic and 
diffuse non-paretic forms of neurosyphilis. It is 
unfair to give an entirely grave prognosis in any 
case of neurosyphilis until the effect of treatment 
has been tried.” 

With regard to the ultimate cure, Farquhar 
Buzzard points out the danger of depending 
upon a negative Wassermann reaction and pre- 
fers to view these cases as we view cases of tuber- 
culosis,—as “cures” with the germ always 
present but in a dormant or latent state, and that 
only constant vigilance and periodic treatment 
can ever effectually control the infection. The 
very remarkable findings of Warthin confirm this 
view of its tendency to incite at times very little 


reaction to its presence. 

Note.—Owing to limitation of space, several tables 
shown as lantern slides with this article had to be elimin- 
ated, and the others very much abridged. 


CEREBROSPINAL SYPHILIS 


R. A. R. A.—Age 34—Primary sore, October, 1921. 
Accident in treatment caused slough at site of inocula- 
tion; discharge for months. Two intramuscular injec- 
tions of mercury. Two negative Wassermanns up to 
December 31st, 1921. February Ist, 1922, developed 

ain in lower extremities and stiffness of right side of 
ace. About March. Ist, slight weakness developed in 
lower extremities, gradually increased with numbness. 
Saw him first, April 1st, 1922, with marked weakness of 
left leg and less of right. K.J. both exaggerated. No 
clonus. Right eyelid heavy, otherwise eyes normal With- 
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in another forty-eight hours left leg was completely para- 
lyzed, the right almost so, numbness up to rib margin, 
complete loss of bladder and rectum control. 


CEREBROSPINAL FLUID Blood serum 


Date Cells Glob. WaR. Colloidal Gold WaR. 
April 5, 1922 162 4+ 4+ 23444433100 4+ 


to 
May 26,1922 25 2+ 4+ 23444321000 4+ 


Treatmenis—April 5th, 1922, to May 26th, 1922: 
4 intravenous injections of diarsenol; 
4 intraspinal injections of diarsenolized serum 
(Swift-Ellis). 


Resulits.—Within five days of his first treatment, 
some muscular power was returning in both legs, as well 
as sensation. Within two weeks he was able to walk a 
little; now he walks almost without a limp. Still slight 
feeling of numbness in lower left extremity. 


CEREBROSPINAL SYPHILIS 


H. P.—Age 35.—Chancre in September, 1920, 
lasting six weeks. Diagnosed as lues and given four in- 
jections of diarsenol (1 intravenous, 3 intramuscular), 
and 9 intramuscular injections of mercury. Blood 
WakR., reported negative, January 10th, 1921. Febru- 
ray 15th, 1921, developed severe headache and aching 
eyes. March Ist, 1921, began to have diplopia. Dr. 
J. M. McCallum found optic nerve involvement. Pupils 
react to light. K.J., present NoRombergism. Coordi- 
nation normal. No mental symptoms. Referred by 
Dr. J. G. Caven. 


CEREBROSPINAL FLUID Blood serum 
Date Cells Glob. WaR. Colloidal Gold WaR. 
Mar. 30, 1921 1340 4+ 4+ 44554321100 4+ 


3+ 01122210000 _ 


to 
Apr. 29, 1922. 10 - 


Treatments.—March 30th, 1921, to April 29th, 1922: 
23 intravenous injections diarsenol; 


23 intraspinal injections diarsenolized serum 
fortified with 0.1 to 0.5 mgms. as well as 
mercury and iodide by mouth. 


Results —Cure of diplopia. Fundus almost normal. 
This case illustrates the very bad results which occur 
sometimes through neglect to perform lumbar puncture. 
Had this been done early, this patient might have been 
saved months of idleness, as the diplopia was so marked 
that he had to cease work. 


CEREBROSPINAL SYPHILIS 


F. D.—Age 33.—Entered St. Michael’s Hospital, May 
1915. While lifting a machine developed a lame 
back. Gradual weakness of lower extremities and with- 
in a week paraplegia, loss of bladder and rectal control 
with almost complete loss of sensation, below umbilicus. 


CEREBROSPINAL FLUID Blood serum 


Date Cells Globulin WaR. WaR. 
May 15, 1915 4+ £4 


to 
Nov. 5, 1915 + oe 


Treatment.—May 15, 1915, to November 5, 1915: 
16 intravenous injections salvarsan; 
12 jateenmees injections salvarsanized serum 
(Swift-Ellis). 
grey powder and potassium iodide and 
some rubs. 


Sete August Ist, had regained complete con- 
trol of legs, bladder and rectum, and sensation was almost 
normal. Acted as an orderly from September to Novem- 
ber. No treatment since. Last heard of one year ago, 
apparently perfectly well. 


. 
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TABES 


J. M.—Age 30.—5’-9}”, 147 lbs—Weakness and 
pain in the lower limbs began one year ago. March, 1921, 
collapsed while at work, being unconscious for some 
minutes. Has had uncertainty of gait for the past six 
months. Transient diplopia a couple of times in the 
past two months. Slowness of urinating and weakened 
sexually lately. 

Had chancre at 19, treated by local powder for two 
months. Saw no secondaries. Now slight Rombergism. 
Coordination of both extremities slightly impaired. 
Pupils small, react sluggishly, right one asymmetrical. 
K.J. absent. Superficial reflexes normal. Sensation of 
lower extremities slightly impaired. 


CEREBROSPINAL FLUID 
Date Cells 
June 9, 1921.. 135 


Blood serum 
Glob. WaR. Collodial Gold WaR. 
4+ 4+ 34444433100 4+ 


to 
May 19, 1922. 24 1+ 4+ 12334332100 


(After a treatment on June 17th, 1921, he felt miserable 
and ran a temperature up to 100°F. for several days. He 
had come over on the boat the day before the treatment 
and had contracted a cold, to which I ascribed his temper- 
ature. However, by June 26th, 1921, he began to show 
some jaundice of skin and sclera, and had marked reac- 
tion for bile in the urine, although he was feeling much - 
better. On account of this jaundice I discontinued the 
diarsenol. One month later began mercury and iodide 
by mouth. By October 8th, 1921, his general con- 
dition had improved greatly, although his reactions were 
unchanged. Bladder control better and legs much more 
stable. Commenced mercurialized serum intraspinously.) 


Treatment.—June 9th, 1921, to May 19th, 1922: 
2 intravenous injections of sodium diarsenol 
(0.3 and 0.5 gm.). 
2 intraspinous injections of diarsenolized serum 
(Swift-Ellis). 
10 intraspinous injections of mercurialized serum. 
(mercury and iodide by mouth). 


Resulis—On March 23rd, 1922, had typical epileptic 
convulsion while under full treatment, as above. Has 
been feeling much better since January Ist, 1922, and able 
to continue at his work. Eyes and reflexes unchanged. 


TABES 


S. C.—Age 52.—Infection in 1890, followed by rash 
and sore throat. Some mercury rubs. Went to Hot 
Springs where they said it was not syphilitic. No signs 
or symptoms until 1918, when poor eyesight caused him 
to consult a doctor. Blood WaR. 4 plus. Spinal fluid 
reported as positive; no further details. K.J. very slug- 
gish. Both pupils small and slight inequality; both 
Argyll-Robertson. Coordination of arms and hands fair. 
No Rombergism, but legs tire easily. 


CEREBROSPINAL FLUID Blood serum 


Date Cells Glob. Wak. Colloidal Gold WaR. 
Mar. Ist, 1919 90 4+ 4+ 


to 
Feb. 11,1921. 15 — 2+ 12233443200 


Treaiment.—March Ist, 1919, to February 11th, 1921: 
25 intravenous injections diarsenol. 
17 intraspinal injections diarsenolized 
(Swift-Ellis). 
(Some fortified with 0.1 to 0.5 mgms.). 
(Some mercury with chalk). 


Results Coordination very good in both extremi- 
ties. Plays golf regularly and feels fine. Has much better 
control and less fatigue of lower extremities. Pupils 
much the same. @Difficult to keep at treatment as he 
feels so well. 


serum 
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PREPARESIS OR GENERAL PARESIS 


H. B. N.—Age 50.—Treated for the past three years 
as a neurasthenic; failing memory, lately, with jumbled 
writing; carelessness in appearance; apprehension and 
markedly melancholy. K.J. sluggish to absent. Pupils 
do not react to light. Rombergism slight. Sensation 
unimpaired. Denies infection but admits exposure many 
years ago. 


Blood serum 
Glob. WaR. Colloidal Gold. WaR. 
Oct. 26,1920. 315 4+ 4+ 4+ 


to 
Aug. 3,1921. 46 2+ 3+ 11234432000 4+ 


Treatment.—October 26th, 1920 to August 3rd, 1921: 
7 intravenous injections of diarsenol; 
7 intraspinal injections of diarsenolized serum 
(Swift-Ellis). 
(Fortified by 0.1 to 0.5 mgm.). 
(Some mercury and potassium iodide by 
mouth) 


CEREBROSPINAL FLUID 
Date Cells 


Results —There was very marked improvement by 
Christmas, 1920, when he discontinued treatment. By 
February, 1921, he had gained 35 pounds in weight, 
could write and calculate accurately, and seemed to be 
mentally normal. No longer depressed. In April, his 
friends decided to let him take one more treatment and 
then stop. By July a marked relapse had set in, and he 
became in a worse condition than formerly, with grandiose 
ideas of a very marked nature. 


GENERAL PARESIS 


B.—Age 38.—Saw him first, June 20th, 1920, 
having fallen a of bed while in a seizure or fit. Slow- 
ness in urinating, gradually for one year previously. 
Difficulty in climbing stairs for the same time. Gradual 
change of whole mental make-up, with peculiar shyness, 
and at times grandiose ideas. Judgment markedly im- 
paired. K.J. absent. Pupils fixed, unequal anid asym- 
metrical. Rombergism marked. Gait ataxic. 


CEREBROSPINAL FLUID 
Date Cells Glob. 


Blood serum 
WaR. Colloidal Gold WaR. 
June 28, 1920. 168 4+ 4+ 4+ 


to 
May 30,1921. 41 2+ 4+ 23444321000 4+ 


Treatment.—June 28th, 1920, to May 30th, 1921: 
6 intravenous injections of diarsenol; 
6 intraspinal injections of diarsenolized serum 
(Swift-Ellis). 
(Fortified by 0.1 to 0.5 mgm.). 
(Some mercury and potassium iodide by 
mouth). 


Results —By October, 1920, had improved so much 
that his friends thought he was all right, and he felt so 
well himself that he decided further treatment was un- 
necessary. Mental condition was normal. By Decem- 
ber, 1920, grandiose ideas began to return, and judgment 
again became defective. After treatment in December he 
improved again, and again they stopped treatment. In 
May, 1921, legs became more troublesome and he had a 
severe convulsion, being unconscious for six hours. 
Friends felt that they had done all they could for him 
and that he would have to go to an institution. 


TABES 


J. P. W.—Age 42.—Barrister. At age 21 had a 
soft chancre. Local treatment only. At 32 began to 
have pains in the arms and legs—worse at night, along 


with slow micturition. At age 37 had stiffness of knees 
and had a “nervous breakdown.” Condition diagnosed 
and put on iodide. At 38 given neosalvarsan, one dose 
having a remarkable effect in the way of improvement. 
During that year he received four additional doses of 
salvarsan intravenously, and minute doses of salvarsan 
intraspinously, which improved him greatly. Has had 
one dose of ve treatment each year since. 

K.J. absent. ils react slowly to light. Super- 
ficial reflexes present. tee marked. Coordination 
of lower extremities very poor. 


CEREBROSPINAL FLUID 
Cells Globulin 
June 22, 1917 4+ 4+ 3+ 


to 
April 20, 1919 2+ 3+ 3+ 


Treatment.—June 22nd, 1917, to April 20th, 1919: 
6 intravenous injections of diarsenol ; 
4 intraspinal injections of mercurialized serum. 
(mercury and iodide by mouth). 


Results—He had improved so much, and being a 
busy barrister and solicitor in a small city, and perfectly 
able to carry on his work and get about freely with the 
aid of a cane, he discontinued treatment. I hear from 
him at intervals that he is feeling very well. 


Blood serum 


Date WaR. WaR. 
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HE purpose of this paper is to describe 

(a) a citrated-blood transfusion apparatus 

that is simple in structure and adapted for use 

under most conditions; and (b) a technique of 

citrate blood transfusion which, in a series of 

fifteen most variable cases, has produced no 
post-transfusion reaction whatsoever. 

Much has appeared in the literature in the last 
two or three years as to the best methods of 
blood transfusion. The direct method or arterio- 
venous anastomosis devised by Crile, did much 
to stimulate the technique of this valuable 
procedure; but, because of its highly surgical 
technical nature and the important fact that no 
method has been devised for determining the 
amount of blood transfused, it has been super- 
seded practically completely by indirect methods. 

Since Lindeman, in 1913, first introduced his 
syringe and needle method, the indirect tech- 
nique method has become rapidly popularized 
and numerous modifications of various types 
were soon introduced. Of particular interest 
are the methods devised by Unger, Kimpton, 
Percy and Bernheim. While these methods were 
still in their infancy, Lewisohn, Agote and others 
were experimenting with the use of anticoagu- 
lants and after very careful animal experimenta- 
tion showed that sodium citrate, which had hither- 
to been considered too toxic for human admini- 
stration, could be given with perfect safety in a 
concentration of 0.2%, a strength sufficient 
to withhold coagulation for hours. 

At the present time there are those who 
strongly maintain that the most satisfactory 
and most logical method is an indirect procedure 
without the use of anticoagulants. While this 
method may be most desired in that no foreign 
substance is added to the blood, still, its great 
disadvantage lies in the fact that for its satis- 
factory conduct and the bringing of the trans- 
fusion to a successful issue, one has to depend 
upon expert team work and usually upon up-to- 
date hospital facilities. 

Dissatisfaction with the citrate method has 
resulted largely from the reactions that have 


been noticed following in the wake of the trans- 
fusion. These reactions which occur usually 
about fifteen minutes after the completion of 
the operation are ushered in with a chill, often 
culminating in a rigor, rise of temperature to 
102 or 103 degrees, increase of pulse rate and oc- 
casionally vomiting. These reactions, which are 
very distressing to the patient, last from fifteen 
to twenty minutes and are followed by free 
perspiration and a rapid cessation of symptoms. 
Fortunately these symptoms, although striking, 
are apparently not disastrous, are not associated 
with any blood destruction as would be evident 
by haemoglebinuria, and do not interfere with 
the value of the transfused blood. 

These reactions have been generally explained 
heretofore as resulting from the toxic action of 
sodium citrate. In a recent article, however, 
by Lewisohn, these reactions are described as 
occurring practically as frequently in non-citrate 
as in citrate methods. They are not looked for 
in every case of citrated-blood transfusion and 
when they do occur may vary from a mild chill 
to a very severe reaction. This marked varia- 
bility in the clinical picture is suggestive at least, 
that these post-transfusion phenomena are not 
solely dependent upon the poisonous effects of 
sodium citrate. In many of the methods de- 
scribed for conducting the citrate method, par- 
ticularly where gravity is depended upon for 
transfusing the blood, one cannot help but be 
struck with the observation that the blood re- 
ceives much more manipulation, comes in con- 
tact with more foreign bodies, is more freely 
mixed with air, has a greater chance of becom- 
ing cool and is more liable to bacterial contamina- 
tion, than it does in any of the other methods 
where no anticoagulant is used. In an attempt 
to preserve the advantages of the citrate method 
and to minimize its disadvantages, the apparatus 
herein described, was constructed. 


Description of Apparatus 


The apparatus as illustrated in Fig. 1 con- 
sists of two large mouth bottles of uniform size 
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with capacity of approximately one litre each. 
One bottle (A) is graduated in 100 c.c., and is 
for (a) collecting the blood from the donor, 
and (b) holding the blood while it is being in- 
jected into the recipient; for this bottle are pro- 
vided two rubber stoppers; the first, (Fig. 2, 
No. 1) is for collecting the blood from the donor; 
the cther, (Fig. 1, No. 2) is for delivering the 
blood during the operation of transfusion. The 
second bottle (B) is provided with only one rub- 
ber stopper; this is fitted with glass tubing for 
delivering saline solution. Bottles A and B, 
by means of a minimum amount of small thick 
rubber tubing, are united through a Y-shaped 
glass tube to a three way glass stop-cock. By 
manipulating the stop-cock the contents of 
bottles, A or B, can be drawn into the syringe 
by adjusting the artery clamps which control 
the flow from either bottle; and then by turning 
the stop-cock the contents of the syringe may be 
passed through tube “C” to the recipient. 
Tube “C” is about fifteen inches in length and 
carries in its distal end an adaptor which fits the 
Luer needle (D) which, during the transfusion, 
is inserted into the vein of the recipient. 


The Transfusion 


It is essential to have available 500 c.c. of 
norinal saline solution: preferably just prepared 
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from fresh redistilled water. Of this freshly 
prepared saline solution, 50 c.c. is used in pre- 
paring 50 c.c. of a 2% solution of sodium citrate. 
Both the saline and the citrate solutions are 
then sterilized by autoclaving or by boiling if 
an autoclave is not at hand. 

The apparatus, after being sterilized by boil- 
ing, is put together as shown in Fig. 1. It is 
necessary to have a table four feet in length to 
hold the outfit satisfactorily. In private dwell- 
ings an ironing board set between two chairs, 
or a piano bench act admirably. The sterile 
normal saline is placed in bottle B and kept at 
body temperature in a basin of warm water 
large enough to hold both bottles. By means 
of an artery clamp the tube running from bottle 
A, which later will contain the blood, is clamped 
off, and, by using the syringe and three-way 
stop-cock the rest of the apparatus is filled from 
bottle B with saline, and all air bubbles removed. 
In order to fill the tube coming from bottle A, 
the syringe is again filled with saline and the tube 
from bottle B clamped. By releasing the artery 
clamp on the tube from bottle A, this tube is 
filled with saline from the syringe and the clamp 
again applied. 

At this stage of the technique a tourniquet is 
applied to the arm of the recipient, a vein selected 
and the skin made surgically sterile with iodine 
and alcohol. A local anaesthetic is injected be- 
neath the skin over the vein, a small incision 
about 4 inch in length is made and the vein 
isolated. It is then elevated on a grooved di- 
rector, moistened with saline and covered with 
sterile gauze. If one has a capable medical 
assistant, time can be saved by having him isolate 
the vein while the blood from the donor is 
being obtained. In some instances when the 
vein of the recipient can be made at all promin- 
ent, there is no necessity for cutting down on 


Tlustrating the simple citrated blood transfusion apparatus as it appears when ready for use. Bottle A holds 
the citrated blood; bottle B holds the normal saline solution. 
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the vein and exposing it, thus preventing an 
otherwise inevitable scar and minimizing the 
amount of tissue trauma and possibility of bac- 
terial infection. 


Obtaining Blood from Donor 


This is an important step in the technique of 
blood transfusion. The method of removal is 
fully as, if not more, important than the method 
of administration. One should aim at remov- 
ing the blood as rapidly as possible without pro- 
ducing symptoms in the donor; maintain a 
steady flow, thus overcoming possibilities of 
coagulation in the tube; and collect the blood 
in a bacteria proof container with as little agita- 
tion as is necessary to insure uniform mixing 
with the citrate solution. In the donor, lying 
on a couch in an adjoining room, a vein is selected 
preferably at the outer border of the arm in the 
cubital fossa. The arm is prepared by cleans- 
ing with alcohol and ether over the site of the 
venapuncture, and a tourniquet applied. Hav- 
ing placed in the graduated bottle (A), the 
50 c.c. of 2% sodium citrate solution in normal 
saline, above described, the rubber stopper, il- 
lustrated in Fig. 2, is tightly inserted. The 
needle, 14 gauge, one inch, Yale type, is con- 
nected with a glass tube perforating the stopper 
by a piece of rubber tubing not exceeding three 
inches in length. The length of this rubber tub- 
ing is important as the risks of clotting increase 
in proportion to the length of the tube. To a 
second piece of small glass tubing which just per- 
forates the stopper, a piece of rubber tubing, one 
foot in length, with small glass bulb inserted con- 
taining sterile cotton, is attached. This is used 
for gentle suction. An assistant, who may be 
any intelligent person, is seated on a low stool 
and is instructed to hold the bottle so that the 
rubber tubing does not kink and so that there is 
no tension of the needle as it lies in the vein. 
He is also instructed to gently agitate the bottle 
but not to allow the blood to splash as it is re- 
ceived into the citrate solution. He also watches 
the flow of blood and advises if the flow ceases 
or is interrupted. When all is ready the needle 
is thrust into the vein and the operator secures 
gentle suction by drawing on the tube with his 
lips and maintains a partial vacuum in the 
bottle between respirations by compressing the 
tube between his fingers. . The blood, in a steady 
stream, flows into the bottle and is thoroughly 
but gently mixed with the citrate solution by 
the constant motion maintained by the assistant. 
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When the required amount of blood has been 
secured, usually 500 to 600 c.c., the tourniquet: 
is loosened, the needle withdrawn, and the. 
donor, or an assistant, is instructed to press 
upon the point of puncture with a sterile swab. 
In the average transfusion, four or five minutes 
are required to collect the blood. 


Illustrating the apparatus used to collect the blood 
from the donor. Note the short tube connecting the 
needle to the glass tubing which perforates the stopper. 


The removal of 3 litre of blood or more 
should be fraught with no difficulty, if a needle 
as described above and a connecting rubber tube, 
not exceeding three inches in length, is used. 
Occasionally, one will notice that the veins col- 
lapse as soon as the blood begins to flow. This 
is frequently due to a too tightly applied tourni- 
quet which shuts off the arterial circulation. 
This can be overcome, of course, by slightly 
loosening the tourniquet. However, the same 
condition may result even though the tourni- 
quet is not at fault. Under the latter condition 
the circulation can be maintained and the vessels 
filled by a slow, regular opening and closing of 
4 he donor’s fist. 


Administration to Recipient 


The stopper (No. 1, Fig. 2) used in collecting 
the blood is now removed from bottle A. The 
second stopper (No. 2, Fig. 1), perforated and 
carrying a long, bent glass tube so made as to 
reach the bottom of the bottle at the side (to 
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remove the last drop of blood when the bottle is 
tilted), is inserted. This stopper, of course, is 
still connected with th: transfusion outfit and as 
previously mentioned, has already been filled 
with saline and clamped. The bottle (A) con- 
taining the blood is now placed in the basin 
containing water at body temperature and gently 
agitated by an assistant. By manipulating the 
stop-cock and syringe, two or three syringe- 
fulls of warm saline solution are passed from 
bottle B through the rest of the apparatus and 
discarded: this is done to fill the tubes with 
saline solution at body temperature. The needle 
(d) which is blunt, 16 guage, and 23 inches in 
length, is then introduced into a transverse slit 
in the vein, tied therein and the transfusion com- 
menced by injecting one or two syringe-fulls of 
normal saline solution intravenously. By man- 
ipulating the artery clamps, which control the 
flow of both saline and blood, the saline in 
bottle B is now shut off, the clamp on the tube 
coming from bottle A is released, and the blood 
injected into the recipient. When the recipient 
has received the full amount of blood, a few more 
syringe-fulls of normal saline solution are in- 
jected into the vein. The transfusion is now 
complete. The needle is withdrawn, the vein 
tied off, a suture, if necessary, introduced into 
the skin and a dressing applied. 


Comment 


Results obtained by using the apparatus de- 
scribed herein would indicate that post-trans- 
fusion reactions, so frequently noted in citrated 
blood transfusion, can be largely dispensed with. 
They appear to be due, in most instances, not to 
the fact that sodium citrate is used but to physical 


and chemical errors in technique. Reactions 
may occur after any indirect method of blood 
transfusion but because the blood with the 
citrate method is subject to more environmental 
influences while outside the body, one would 
expect that post-transfusion reactions would 
occur more frequently when this anticoagulant 
is used. This is found to be true in many in- 
stances. In the hands of some, as high as sixty 
per cent. of patients treated with citrated blood 
show reactions of varying degree. On the other 
hand, investigators who first introduced the 
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citrate technique and those who have had most 
experience with its use, have shown that these 
reactions may be very much less frequent. 

While I realize that results obtained in fifteen 
transfusions are insufficient to prove that tech- 
nique is the factor responsible for the reactions 
occurring in citrate blood transfusion still I 
feel convinced that the changing of my technique 
from a gravity procedure to the syringe method 
described herein has been responsible for the 
sudden cessation of reactions. In these fifteen 
transfusions no reactions whatsoever occurred, 
while with the previous use of the gravity me- 
thod, reactions developed in more than one-half 
the cases. Prior to, and also subsequent to, the 
introduction of the method described, sodium 
citrate, taken from the same stock bottle, was 
used in the preparation of the 2% solution; 
this is evidence in favour of the reactions being 
due to technique rather than to the anticoagu- 
lant used. 

The factors in the citrate technique which 
seem to favour post-transfusion reactions are: 
(1) The too slow collection of blood from the 
donor, thus permitting to develop the early 
changes in the blood which are associated with 
the phenomenon of blood coagulation; (2) undue 
manipulation, agitation and exposure which fa- 
vour bacterial and chemical contamination; (3) 
chilling of the blood obtained from the donor, 
during the interval it is outside of the body. 

In the technique described herein these diffi- 
culties have been largely met. To insure repid 
collection of the blood, a partial vacuum secured 
by oral suction has been used; manipulation, 
agitation and exposure have been minimized 
by using a single container for the blood which 
is at all times kept tightly stoppered; chilling is 
overcome by placing both bottles, A and B, 
in a basin of water held at body temperature. 
The technique described has these further ad- 
vantages; that the rapidity of administration of 
the blood to the recipient can be very easily 
controlled; that normal saline solution at body 
temperature can readily be injected into the 
recipient at a moment’s notice; and that following 
the administration of the blood, a few syringe- 
fulls of saline can be readily injected thus serving 
admirably in concluding the transfusion. 
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PROTEIN HYPERSENSITIVENESS AND ITS RELATION TO DISEASE* 


A. T. Henpgrson, M.D. 


Montreal 


LTHOUGH the discovery was foreshadowed 
to a certain extent by the observations of 
earlier workers, commencing with Magendie, in 
1839, it was not until 1902 that an accidental 
finding by Charles Richet, the French pbysi- 
ologist, paved the way towards a proper under- 
standing of the subject. Richet was working on 
dogs with poisonous proteins from the tentacles 
of sea-anemones and mussels, substances, which 
of themselves, had, on the normal dog, a toxic 
action of the same general type as certain pro- 
tein derivatives to be discussed later; and he 
noted that if a dog, which had received a non- 
toxic dose, was given a second injection of the 
same poison after a certain time, there was an 
immediate violent reaction, often fatal. This was 
easily mistaken for an accelerated and enhanced 
reaction; and supposing that he was dealing with 
something opposed to immunity, he unfortunately 
applied the name “anaphylaxis”’ to the phenome- 
non. This was a fundamental misconception, but 
the name is now firmly established. 

Since then, a large number of investigators have 
turned their attention toward this subject; and 
Arthus and others have shown that anaphylaxis— 
or as it is sometimes called—‘allergy,” after 
Von Pirquet, is a condition in which the animal 
reacts to a normally harmless substance, as to an 
acute poison, owing to a specific sensitiveness 
conferred by a previous injection. If a small 
amount of a foreign protein be injected subcu- 
taneously, intravenously or intraperitoneally, 
, and a second larger injection be made into a vein 
or the peritoneum, at least nine to fourteen days 
after the primary dose, the animal dies within 
five minutes to one hour, the symptoms depend- 
ing somewhat upon the type of animal util- 
ized. This is active anaphylaxis. 

If a guinea-pig be sensitized, say to horse 
serum, and its serum be injected into a normal 
guinea-pig, the second guinea-pig, after fifteen to 
eighteen hours following the innoculation, be- 


*Read before a meeting of the Montreal Medico- 
Chirurgical Society, May 4th, 1923. The figures are re- 
pore through the kindness of Dr. Dale and the J. H. 

. Bulletin. 


comes passively anaphylactic towards the rein- 
jection of an appropriate dose of horse serum. 
Weil has shown that it is necessary for this latent 
period to elapse before the animal will show ana- 
phylaxis. With a smaller sensitizing dose, the 
incubation period is longer, and the minimal dose 
that will cause anaphylaxis is smaller than 
when a larger sensitizing dose is employed. 

“ Anti-anaphylaxis,’”’ better called “ desensiti- 
zation”? has been the subject of considerable 
study by Besredka and Steinhardt, and others. 
For a short period following a non-fatal ana- 
phylactic shock in an actively sensitized animal, 
the animal is unaffected by subsequent injections 
of horse serum. This refractory period passes 
off, and the animal again becomes sensitive to the 
specific protein, and remains so for months or 
years. Finally, Rosenau and Anderson showed 
that if a guinea-pig be injected with horse serum 
repeatedly every two or three days, a refractory 
condition is set up, so that for a considerable 
period of time, anaphylaxis does not occur, when 
subsequent injections are made. That is, the 
animal is immunized. This eventually passes 
off. Now, if, during this refractory period, the 
serum of this guinea-pig be injected into a normal 
guinea-pig, passive anaphylaxis will be conferred 
upon the second. That is, the serum or blood of 
an immunized guinea-pig, is potentially ana- 
phylactic. We will return to all this later. 


Pathological Physiology of Experimental Ana- 
phylaxis. 


The symptoms occurring in anaphylactic shock 
vary somewhat according to the type of animal 
used. The guinea-pig has been the animal 
chiefly employed, but use has been made also 
of the rabbit, cat, and dog, while occasionally, 
man has unwittingly turned himself to account 
in this connection, in the manifestations of serum 
sickness, of which more later. 

In all animals, severe anaphylactic shock is 
attended by more or less collapse, with fall in 
body temperature, the passage of urine and faeces, 
and death. In the guinea-pig, symptoms com- 
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mence about one minute after the injection of an 
intoxicating dose of the specific protein. Ush- 
ered in by restlessness, bristling of the hair, 
rubbing of the nose and sneezing, soon there is 
violent respiratory effort, often with convulsions, 
collapse and death. Auer and Lewis showed con- 
clusively that the mechanism was to be found in 
an extreme contraction of the smooth muscle 
of the bronchioles, in many cases, owing to the 
natural infolding of the mucous membrane, to 
the point of occlusion and killing by asphyxia- 
tion. At autopsy, besides an acute and extreme 
emphysema, pulmonary and subpleural hae- 
morrhages are found, which are typical of as- 
phyxia. 

In the rabbit, respirations are increased, but 
not as in the guinea-pig. Death is due to right- 
sided heart failure, the result of increased re- 
sistance in the pulmonary artery from constric- 
tion. The bronchial muscles do not appear to be 
affected. 

In the dog, the important organ concerned is the 
liver. The liver becomes tremendously engorged 
on reinjection of the animal with the specific 
protein, leading to a marked fall in blood pressure. 
This characteristic reaction as shown by Man- 
waring, is not prevented by the removal of all 
the viscera, excepting the liver; and if the liver 
alone be excluded from the general circulation, 
the typical fall in blood pressure is prevented. 
The effect is probably due to constriction of the 
hepatic vein by its smooth muscles, and to 
changes in the peripheral circulation, whereby, 
from loss of capillary tone, and an increased 
fluidity of the blood, there is an escape of plasma 
from excessive permeability. 

In this connection, it is important to recall 
the observations of Dale and his co-workers, on 
the action of histamine, as it goes far towards 
illucidating this problem. Barger, in 1904, found 
that the action of ergot on uterine muscle was 
due to histamine. This is derived from the 
amino-acid, histidine, a constituent of practically 
all proteins, by degradation, or by the action of 
bacteria. 

Now, the action of histamine and related pro- 
tein derivatives, is to markedly stimulate the 
tone of all smooth muscle—intestinal wall, 
bronchi and arterial wall. If the blood vessels 
from any organ from any animal are perfused 
artificially with Ringer’s solution, and an ef- 
fective dose of histamine be added, there is 
marked contraction of the arteries, so as to re- 
tard the blood flow and cause a shrinkage of the 


‘blood vessels. 
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organ. In living rabbits, this same effect is pro- 
duced, causing a rise in blood pressure from 
vasoconstriction. 

But in carnivora, in monkeys, and probably 
in man, a small dose of histamine put into the 
circulation causes a fall of blood pressure, the 
exact opposite, which conclusively seems to re- 
sult from a lessening of peripheral resistance— 
e.g., from vasodilation. That this paradoxical 
result was not due to nervous influences, was 
proved by Dale and Laidlaw, and Dale and 
Richards, by cutting all the nerves to a limb, or 
to a loop of bowel, and finding actually an ex- 
aggerated dilatation. If this denervated limb 
was artificially perfused, a constricting effect 
was observed. 

Dale and Laidlaw first expressed the opinion 
that this might be due to an effect of histamine 
upon the tone of the capillary wall itself. Dale 
and Richards found in cats what appeared to 
be definite evidence of an independent variation 
of the tone of the arteries and capillaries. In 
short, the dilator effect of histamine was only 
observed where the capillaries were not already 
relaxed, and was brought about by depressing 
the tone of the capillary wall. In the perfusion 
of organs, this effect was only obtained, when an 
abundant supply of oxygen to the tissues was in- 
sured by the presence of red blood cells in the 
perfusing fluid, and a small amount of adrenalin 
was also present. Then was obtained weaken- 
ing of resistance, accelerated venous outflow and 
expansion of organ volume. (The capillaries 
appear to be very sensitive to an adequate supply 
of oxygen.) Dale arrived at the following con- 
clusion as to the action of histamine upon the 
A dual mechanism was involved, 
namely, an increase of the tone of the arterial 
smooth muscle, and a relaxation of the tone of 
the capillaries. The capillaries are extremely 
sensitive to this action, if they are previously in 
normal tone—0.000,000,01, (one hundred-mil- 
lionth) part of 1 mg. producing the effect. But 
if the capillaries are already relaxed, the effect 
on the arteries will predominate, and a purely 
vaso-constrictor effect result. When intensi- 
fied and prolonged, this action results in a circu- 
latory depletion simulating shock. 

Krogh has shown that the capillary volume of 
an active muscle is 275 times as great as the 
muscle at rest. This dilatation would, of course, 
insure a greater oxygen supply, and theoretically 
might be brought about by such substances as 
histamine resulting from protein metabolism. 
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The real interest of all this from our standpoint 
is that there is an extraordinary similarity be- 
tween these reactions to histamine, in the dif- 
ferent animals, and the anaphylactic phenomenon 
as observed in the same animals. In the dog, 
we get the same profound collapse of the systemic 
arterial pressure; in the guinea-pig the same in- 
tense broncho-spasm producing rapid asphyxia- 
tion; and in the rabbit, the same heart failure 
from the same cause. In fact, to quote Dale, 
“The similarity is so striking that it is impos- 
sible to avoid the suggestion of a community of 
cause leading to a community of effect.”” Some 
observers have gone so far as to attribute ana- 
phylaxis to the liberation of this substance from 
the cleavage of proteins. 

Bearing on the above is the undoubted fact 
that there are significant changes in protein 
metabolism, in anaphylaxis. Longcope and Mac- 
Kenzie, in their recent article, say: ‘‘The 
weight of evidence points to an increase of the 
end products of protein metabolism, in both the 
urine and circulation, and, therefore, supports 
the assumption that the anaphylactic reaction 


is associated with an increase of protein kata- ~ 


bolism. It seems probable, also, that with this 
quantitative change, there is also a qualitative 
alteration in protein metabolism, so that during 
anaphylactic reactions, nitrogenous substances, 
not normally formed, are elaborated.”’ In the 
main, the general conception of the mechanism 
of anaphylaxis involves the idea that the poison 
causing the symptoms of shock, results from pro- 
tein cleavage, brought about by the action of 
ferments. A number of investigators have set to 
work to prove the existence of such a ferment. 
Abderhalden and Pincussohn, and Pfeiffer and 
Mita, have reported the presence of a ferment, 
which accumulates during the pre-anaphylactic 
stage, diminishes during shock, and anti-ana- 
phylaxis, and then appears again in increased 
amount. 

Just briefly, I would like to indicate here some 
of the ways in which a variation in the degree of 
hypersensitiveness may be brought about. For 
instance, if quinine be injected into the animal 
prior to the intoxicating dose of antigen, the 
minimal lethal dose is reduced, and the symp- 
toms from a sublethal dose are more severe. The 
mode of action is not known. 

On the other hand, Biedl and Kraus obtain in 
dogs a non-specific anti-anaphylaxis, by injecting 
intravenously one-quarter to one-half a gram 
of peptone per kgm. of body weight. This, un- 
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doubtedly, is the basis for Auld’s treatment for 
asthma. 

Auer found that atropine protected seventy 
per cent. of guinea-pigs against the minimal lethal 
dose of antigen; while ether narcosis, according 
to Besredka, lowers the mortality of reinjected 
guinea-pigs, by its action on the bronchial 
muscles. 

Adrenalin, by stimulating the sympathetic, 
and so relaxing the smooth muscle of the bron- 
chial tree, lessens the anaphylactic action in those 
animals in which bronchial spasm is a pre- 
dominant factor. In man, its effects though 
fleeting, are well known. 

Julian Lewis found that if a comparatively 
large amount of a different protein be injected 
simultaneously with the sensitizing protein, or 
shortly afterwards, sensitization is inhibited. 

Heinrich and others have suggested that treat- 
ment of guinea-pigs by means of the X-ray, sup- 
presses sensitization of the animal to foreign 
protein. 


Etiology. 


The etiology and place of formation of the 
poisonous material which causes anaphylactic 
shock, has been the subject of much investiga- 
tion, but, according to Longcope and MacKenzie, 
is still not satisfactorily settled in many details. 
There are two main theories: 

The humoral theory is based on the similarity 
between anaphylactic shock and the intoxica- 
tion which results from the injection of pep- 
tones and other products of protein digestion, 
and depends upon the belief that the circulating 
antigen and antibody meet to produce a toxic 
substance from the splitting of the antigen, or 
from cleavage of blood proteins brought about 
indirectly. According to Vaughan, the anti- 
body plus complement, acts as a proteolytic 
ferment to bring this about. In this theory, a 
great deal of stress is laid upon the observation 
of Friedemann that guinea-pigs may be im- 
mediately poisoned, with all the symptoms of 
anaphylaxis, by an injection of antigen and im- 
mune serum, which have been incubated together 
over a brief period. (According to Weil): The 
unity of the antibodies in both anaphylaxis and 
immunity is agreed upon, the difference being 
determined by the amount of antibody present. 
When there is only a small amount, as after a 
single injection, the degradation of the antigen 
is incompletely accomplished, and toxic proteoses 
result. When large amounts are present, as 
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after repeated injections, the degradation of 
the reinjected protein, is carried rapidly to com- 
pletion, resulting in non-toxic end products 
characteristic of immunity. The upholders of 
this theory do not satisfactorily explain the incu- 
bation period. 

The cellular theory is supported by the work of 
Schulz, Dale, Laidlaw, Richard Weil, and others. 
Theobald Smith, in the U.S.A., and Dale, in 
England, noticed that guinea-pigs which had 
survived a standardizing dose for antitoxin, had 
an extraordinary sensitiveness to horse serum. 
This led to an immense amount of work on the 
phenomenon of anaphylaxis, as observed in this 
animal, on account of its special adaptability for 
the purpose. As a result of this experimentation, 
the following conditions may be laid down: 

(1) A minimal period of six to ten days, ac- 
cording to the size of the dose and the method of 
giving the reinjection, must elapse before the 
abnormal sensitiveness can be detected. 

(2) The sensitiveness, thus acquired, rapidly 
reaches a maximum, and lasts the animal’s life- 
time. 

(3) The injection of blood or serum from an 


anaphylactic guinea-pig into a normal guinea-pig, 
makes the second animal passively anaphylactic. 
This would seem to argue for the existence of a 
specific antibody of some kind. 

(4) It takes five or six hours before this pas- 
Sive sensitiveness commences, and it is not fully 


developed for twenty-four hours. That is, the 
mere presence of the antibody in the blood is not 
sufficient to produce the condition. This latent 
period is necessary, apparently for the antibody 
to acquire some special relation to the constitu- 
ents of the body fluids or tissues, before the animal 
can become anaphylactic. In fact, Weil showed 
conclusively, that it was impossible to produce 
anaphylactic shock in guinea pigs by injecting 
antigen (horse serum) and antibody (guinea-pig 
serum immunized against horse serum) simul- 
taneously; an interval of time must elapse. Weil 
further, by a series of ingenious experiments, 
studied the fate of the introduced immune bodies 
during the interval. He found no qualitative 
changes, but quantitatively, there was a marked 
diminution, so that by the time the animal be- 
came fully sensitive, they had practically disap- 
peared from the circulation, as shown by the 
inability of this animal’s serum to confer passive 
anaphylaxis on a third guinea-pig. 

(5) Now, in spite of the disappearance of the 
antibodies from the blood, they are found to per- 
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sist in the body; for the animal will still respond 
with a typical anaphylactic reaction on reinjec- 
tion with the specific antigen. In afew moments, 
I shall endeavour to show what has happened 
to these antibodies. 

Dale considered that if the antibody be located 

within the cells, then the reaction ought to be 
obtained with the plain muscle isolated from the 
body, and washed thoroughly from all traces of 
blood. This he succeeded in demonstrating 
in a series of experiments, which I shall briefly 
show in the following slides: In each of these 
figures, uterine muscle from a guinea-pig, 
which fourteen days previously had been sensi- 
tized by the injection of 0.0025 cc. of horse 
serum, was used. 
' Fig. 1 shows the close specificity of the reac- 
tion. A horn of the uterus from this guinea-pig 
was suspended in a bath containing 250 ce. of 
Ringer’s solution. At A, B, C, D, E and F 
were added 0.1 cc. of sheep, cat, rabbit, dog, 
and human serum, and egg white. None pro- 
duced any change in the low tonus and small 
natural rhythm exhibited by the muscle. At 
G, 0.1 ce. of horse serum was added, and the 
plain muscle promptly responded with maximal 
tonus. 

In Fig. 2, the uterus was perfused for an hour 
with warm Ringer’s solution before removal from 
the body. It gives no response to 0.5 ce. of 
sheep serum added at A, or to 0.5 cc. cat serum 
at B, but gives the characteristic reaction to 
0.1 ec. of horse serum added at C. 

Fig. 3, taken on a fast moving drum, with a 
time marker, shows that the response to the 
specific antigen added at A, occurs within ten 
seconds. 

In Fig’s 4 and 5, the plain muscle is from a 
guinea-pig rendered passively anaphylactic to 
horse serum. The muscle has been thoroughly 
washed by perfusion, but still shows the character- 
istic reaction to 0.05 cc. of horse serum, added 
at A to the 20 ce. of Ringer’s solution in which 
the muscle is suspended. After this effective 
stimulation, and a change to fresh Ringer’s solu- 
tion at R, the muscle is completely insensitive, 
responding as little as normal plain muscle to a 
second similar dose of horse serum added at B. 

After being washed again, the muscle was 
soaked for two and one-half hours in a ten per 
cent. dilution of serum from guinea pigs ana- 
phylactic to horse serum, and then washed in 
numerous changes of clean Ringer’s solution. 
The response to a further 0.05 cc. of horse serum 
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Fic. 1.—Sensitization: 1/400 ¢c.¢. antitoxin (horse) 1 test dose of toxin, 14 days. Doses in each case 0.1 ¢. ¢. 
A, sheep. B, cat. C, rabbit. D, dog. E, human serum. F, egg-white. G, horse serum. (Jour. of Pharm. and Exp. 
Therap., Vol. IV., p. 214, Fig. 26.) 
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Fic. 2.—Sensitization: 1/540 diphtheria antitoxin (horse) + 1 test dose of toxin, 14 days previously. Perfused. 
Bath volume 250 c. c. At A added 0.5 c. c. sheep serum. At B added 0.5 ¢. c. cat serum. At F# (in this and all 
other. figures) run off the fluid in the bath, wash out, and replace by clean Ringer’s solution. At C added 0.1 ¢. ¢. 
horse serum. (Jour. of Pharm. and Exp. Therap., Vol. IV, p. 177, Fig. 1.) 
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at E.—Fig. 5, shows that passive sensitiveness 
has been reconferred upon the muscle in vitro 
and again removed by an effective dose of the 
antigen, since another dose of horse serum at 
F is without effect. 

Fig. 6 illustrates the response of plain muscle 
from a guinea-pig rendered immune to horse 
serum by a series of suitably spaced injections 
of increasing size. Control pigs treated in paral- 
lel with this one, received on the day of this 
experiment, 5 cc. of horse serum intraperitoneally, 
without showing symptoms of intoxication. It 
may safely be assumed, therefore, that the 
guinea-pig from which the uterus was taken was 
also immune. Nevertheless, the plain muscle, 
washed carefully from blood by thorough per- 
fusion, is found to be as highly sensitive to horse 
serum, of which 0.5 cc. was added at A, as that 
from many anaphylactic animals. 

»4 Since the serum from such immune guinea-pigs 
is much more effective in conferring passive 
anaphylaxis, on normal guinea-pigs, than a 
serum from actively anaphylactic guinea-pigs, 
the conclusion seems to be inevitable that they 
owe their immunity to the presence in the blood 
of such an excess of antibody, that the antigen 
is fixed before it reaches the sensitive tissue cells. 

There are, therefore, two ways in which an 
animal may lose its specific sensitiveness, once 
acquired. An effective, but not fatal dose, of 
antigen, will temporarily free the cells from anti- 
body, and temporary “desensitization,” or the 
so-called ‘“‘anti-anaphylaxis” results. The se- 
cond is the much more lasting true “immunity,” 
which results from the repeated graded injections 
of the antigen. 

The following conclusions may be drawn, and 
here I quote from Weil: 

(1) Anaphylaxis is due to the reaction between 
specific antibodies present in the cells and the 
introduced antigen. 

(2) In passive sensitization, the body cells 
absorb the introduced antibodies from the 
blood, and the animal is thus made anaphylactic. 

(3) The function of immune bodies present 
in the serum is to neutralize the introduced anti- 
gen and so to protect the body cells. 

(4) The anaphylactic animal regularly con- 
tains in its circulation an insufficient quantity 
of antibodies to protect its body cells. 

(5) The immunized animal is potentially ana- 
phylactic. Its body cells possess anchored im- 
mune bodies, but are protected by those in circu- 
lation. 
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Fig. 3.—Sensitization: 1/480 diphtheria antitoxin + 
1 test dose toxin, 14 days. Not perfused. Bath volume 
250 ¢. ec. Tracing taken with faster drum than that 
used in Fig. 2, to measure rapidity of onset of effect. 
A, 0.5 cc. horse serum. (Jour. of Pharm. and Exp. 
Therap., Vol. IV, p. 178, Fig. 2.) 

(6) Exactly the same antibodies are present 
in anaphylaxis as in immunity. In the former, 
they predominate in the cells; in the latter, in 
the serum. 


The relationship of experimental anaphylaxis to 
diseases in Man. 


It is admitted that anaphylaxis, as studied in 
animals, aids us materially in a proper under- 
standing, by deduction, of a number of patho- 
logical processes in man. First there is the de- 
finite disease, ‘‘serum sickness,” and then come 
certain ‘‘idiosyncrasies,” and thirdly, intoxica- 
tions by protein derivatives. 

Serum disease results from the injection of’ 
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heterologous sera in humans, and presents a 
more or less definite syndrome, of glandular en- 
largement, fever, an itchy rash—urticarial, ery- 
thematous or scarlatiniform, joint and muscle 
pains, oedema, nausea and vomiting. There 
are three recognized types, depending, accord- 
ing to von Pirquet and Schick, on the length of 
the incubation period. In the normal reaction, 
characteristic symptoms come on in six to ten 
days; an ‘accelerated’? type is recognized in 
which symptoms appear in three to five days after 
the serum injection; the “immediate reaction” 
occurs within twenty-four to forty-eight hours. 
The “accelerated reaction”’ is more apt to occur 
in persons who have had a previous injection 
of the same foreign serum, especially if within 
one or two years. This state of hypersuscept- 
ibility is the only effect which remains, and may 
persist for five to eight years, so that an accel- 
erated or immediate reaction may result. The 
disease may last only a day or so, or may last 
two to three weeks. Relapses, with the reappear- 
ance of the rash are recognized. These may be 
explained by the fact that the incubation periods 
for the different constituent proteins occurring 
in horse serum are separated by some days. In 


horse serum, there are three proteins—euglobu- 


lin, pseudoglobulin and albumin. Dale noted 
that the uterus of a‘ guinea-pig, simultaneously 
sensitized with these constituent proteins, will 
become anaphylactic to these separate proteins 
at different times. 

I shall have a word to say later, in regard to 
the “immediate reaction’? when dealing with the 
hereditary factor in these conditions. 

Rackemann, Longcope and Peters showed that 
during serum sickness, there is a marked but 
transient retention of chlorides and water, asso- 
ciated sometimes with slight albumin and casts 
in the urine, and occasionally an impaired phenol- 
sulphonephthalein test. In those with oedema 
and increase in weight, diminished plasma 
chlorides were found. No change was found 
in the non-protein-nitrogen, or blood urea. The 
normal factors concerned with the coagulation 
of the blood appeared to prevail. 

Specific precipitins for horse serum are found 
in the circulating blood of a patient with serum 
disease. It used to be thought that the union 
of these precipitins with the antigen within the 
blood stream was the cause of the sickness, but 
MacKenzie, Leake, and others show them to be 
the result rather than the cause, acting rather 
as a protective mechanism to rid the body of 


597 


the antigen. In those individuals who are not 
susceptible to serum disease, no such precipitins 
are demonstrable, and the antigen or horse serum 
continues to circulate as a harmless substance 
for weeks or months. 

It is more difficult to correlate the experimental 
work with the subject of hypersensitiveness, 
which includes such idiosyncrasies as hay fever, 
asthma, certain gastro-intestinal disturbances 
and such skin manifestations as eczema and 
urticaria. In these conditions, inhalation, inges- 
tion or skin contact with the offending substance 
may bring about the typical manifestation. The 
severity of the symptoms may vary from a mild 
rhinitis to shock. Apart from serum sickness, it 
is not understood how the individual becomes 
sensitized—although Schloss and others have 
shown that infants may absorb egg albumin from 
the intestinal tract and excrete it in the urine, 
unchanged. This absorption is more apt to 
occur during gastro-intestinal disturbances, where 
presumably there may be damage to the mucous 
membrane of the bowel. But it is questionable 
whether the small amounts absorbed in this way, 
could account for an extreme hypersensitiveness; 
for man is less readily sensitized than the guinea- 
pig, and in this animal sensitization through 
the mucous membrane is more or less difficult. 

An extremely important factor appears to be 
a familial tendency towards idiosyncrasies of 
this kind. In these naturally hypersensitive 
individuals, occur the most violent reactions, arid 
to this group probably belong the bulk of those 
cases in which violent anaphylaxis occurs, as a 
result say—of the administration of antidiph- 
theritic or antitetanic serum. Certainly—acci- 
dents of this kind—during the late war were the 
rare exception, where thousands of men were 
given antitetanic serum—with no precautions. 
To illustrate this ‘immediate’ reaction—I should 
like to quote from a letter which I recently re- 
ceived from Dr. Brow—from the Hospital of the 
Rockefeller Institute. Dr. Brow was testing out 
a@ pneumonia patient for sensitivity to horse 
serum prior to the administration of type I 
serum. He says, “I had given this patient 
1/200 ce. of 1 in 10 horse serum intradermally, 
and ten minutes after the injection, he became 
almost in extremis—dyspnoeic, coughing, mark- 
edly cyanosed, oedema of lips, eyelids, ears and 
conjunctivae, with a widespread urticarial rash 
and erythema. For a few minutes he seemed 
‘a goner’—but he finally came round with 
adrenalin.”’ Boughton, in 1919, reported a case 
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Fic. 4.—Passive sensitization with serum from guinea-pigs anaphylactic te horse serum (see test). Perfused. 
Bath volume 20 ¢c. ec. A, 0.05 ¢. ¢. horse serum. B, the same. (Journ. of Pharm. and Exp. Therap., Vol. IV, p. 
198, Fig. 15.) 
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Fig. 5.—Same experiment as in Fig. 4. After resensitization in vitro by soaking for 2% hours in 10 per cent 


serum from horse sensitive guinea-pigs. E, 0.05 ¢. ce. horse serum. F, the same. (Journ. of Pharm. and Exp. Therap., 
Vol. IV, p. 199, Fig. 16.) 





THE CANADIAN MEDICAL ASSOCIATION JOURNAL 


of anaphylactic death occurring in a male pa- 
tient, aged twenty-nine years. This man gave 
a history of asthmatic attacks from the age of 
ten years. While in the army, it was discovered 
that proximity to horses precipitated attacks of 
asthma. His physician attempted to desensitize 
him, and death occurred in ten minutes after an 
intravenous injection of 1 minim of horse serum. 
The lungs when examined were enormously dis- 
tended and emphysematous, and there was a 
small area of haemorrhage. In this and the 
preceding case, the reaction presents great simi- 
larity to that occurring in the guinea-pig, in 
anaphylaxis. 

In the hypersensitive individual, we get reac- 
tions to the specific protein when applied cu- 
taneously on a small scarified area; or intra- 
dermally; or on the mucous membrane. Reac- 
tions are as a rule prompt, consisting in an urti- 
carial wheal and surrounding erythema. The 
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tion of the offending protein to the same area of 
skin, leads to a gradual and progressive ex- 
haustion of the sensitivity of that area, until no 
reaction is obtained. This exhaustion of re- 
activity appéars to be specific for that protein 
only, and lasts three to five days. They believe 
that this explains the beneficial results which 
are obtained by the feeding of egg-white in 
gradugwy increasing doses to a child who is 
sensitive to it, and also the amelioration of symp- 
toms in hay fever from the use of a spray of a 
weak dilution of the offending pollen, as has been 
shown by MacKenzie. 

The specific sensitiveness seems to pick out 
certain tissues, we know not how. It possibly 
is explained by a locus minoris resistentiae. In 
one case, it is the nose that bears the brunt of the 
attack, so as to show a lowering of capillary 
tone, resulting in the typical hay fever, or vaso- 
motor rhinitis; in another, it is the smooth muscle 
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Fic. 6.—Guinea-pig immunized to horse serum. 4, 0.5 c¢. ¢. horse serum. B (after change), 0.5 c. c. sheep serum. 
(Journ. of Pharm. and Exp. Therap., Vol. IV, p. 194, Fig. 13.) 


intradermal tests, are, by Walker and others, 
considered too delicate; while some workers claim 
that if the individual be only slightly sensitive, 
his skin will react to the test only in this way. 
Recent observations by MacKenzie and Bald- 
win would seem to indicate that these local reac- 
tions are probably true cellular reactions, with the 
introduced antigen. So, the repeated applica- 


of the bronchioles that is affected; while in a third, 
it is the skin. I have known a case in which 
eczema and urticaria, unexplained recurrent 
vomiting—and violent asthma—were all mani- 
festations in the same individual of a specific 
hypersensitiveness to wheat globulin. The ex- 
periment of Auer is extremely suggestive in con- 
nection with the point of attack. He found that 
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if a rabbit be sensitized to horse serum, and prior 
to the injection of the intoxicating dose of horse 
serum, its ear was irritated with xylol, there 
was a marked local reaction at this point on rein- 
jection of the animal. This is explained on the 


assumption that the local inflammation set up by 
the xylol leads to an escape of serum, and anti- 
gen at this point, so that the circulating antigen 


is brought into immediate contact with saggitized 


cells. 

Had we time, we might speak of idiosyncrasies 
to drugs, such as arsenic, salicylates, etc., which 
contain no protein. Even 
It has been 


so far as we know, 
skin reactions may be obtained. 


Treatment of High Blood Pressure.— 
J. Henderson (Glasgow Med. Journ., April, 
1923, p. 209), in considering the treatment of 
high blood pressure, points out that in many cases 
some degree of high pressure may be compen- 
satory, its existence, without associated symp- 
toms, not calling for attempts at reduction, the 
aim rather being to prevent further rise. In 
this direction much may be done by regulation 
of the diet, bowels, and exercise, and restriction 
in food intake, especially fluids; no meat, seas- 
oned foods, alcohol, strong tea, or coffee should 
be allowed. Purgation by drugs which remove 
large quantities of fluid—for example, calomel, 
julep, and elaterium, with morning salines—is 
important. Suitable exercise is essential, but 
all mental and physical overexertion must be 
avoided, and when there is evidence of cardiac 
distress complete rest in bed may be needed for 
a time. Venesection may be of use as a tempo- 
rary measure in a crisis, and carefully regulated 
hot baths are of value in increasing elimination 
by the skin and lungs. Vaso-dilators should not 
be employed too early; amyl nitrite and nitro- 
glycerine produce a sudden temporary lowering 
effect, while sodium nitrite in 3-grain, or even 
5-grain, doses several times a day gives the best 
sustained effect and may be beneficially com- 
bined with a diuretic or diaphoretic. The best 
results from potassium iodide are obtained when 
it is given in small doses over long periods with 
occasional intervals of rest; digitalis is not contra- 
indicated in the presence of threatened heart 
failure. It is claimed that high frequency cur- 
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suggested that the drug or metal may in some 
way unite with the blood serum of the individual, 
to produce a new protein. 

This is an effort to bring before you, in rapid 
survey, the knowledge which we have, up to the 
present time, of this important and fascinating 
subject. 
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rents have a sustained action in lowering pres- 
sure without undue cardiac depression, but the 
author’s experience of an extensive trial did not 
support this, although the patients often feel 
temporary benefit. The importance of prophy- 
laxis is pointed out, and it is suggested that people 
over the age of forty would do well to be over- 
hauled occasionally from this point of view.— 
Brit. Med. Jour., Juve, 1923. 


A Case of Pharyngeal Diphtheria Probably 
Due to Auto-Infection from a Diphtheric 
Lesion of the Thumb.—The case reported by 
A. H. Baldwin, F. McCallum and J. A. Doull, 
Baltimore, presented these interesting features: 
(1) a laboratory wound infection in a person 
known to have given a Schick positive reaction; 
(2) a probable transference of the bacilli to the 
mouth during sleep; (3) a rapid disappearance 
of throat and wound lesions on the administra- 
tion of antitoxin.—Jour. Am. Med. Ass., May 
12, 19238. 


Building Sound Bones.—Sunlight and nour- 
ishing food mean a sturdy youngster, almost too 
active for the mother’s peace of mind; the lack 
of them means a round bellied little child waddl- 
ing on bowed skinny legs. It isn’t always the 
child of the wealthy who is sturdy, however, for 
although his parents can afford sunlight, they 
also afford food too rich for his little digestive 
system and entertainment too frequent and too 
exciting for his little nervous system.—Hygeia. 
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Retrospect 


CYANOSIS 


Lundsgaard, C., and Van Slyke, D. 
Medicine, 1923, II, 1-76. 


Mavpe E. Assorr, M.D. 
Montreal 


THis important monograph presents what 
may be termed the last word to date from a series 
of studies on the oxygen content of the venous 
blood and the causation of cyanosis in various 
normal and disordered conditions of the circula- 
tion that have been carried out by Lundsgaard 
and his associates during the last five years by 
means of the method and apparatus devised by 
Van Slyke, for the estimation of its oxygen con- 
tent and oxygen combining capacity (reduced 
haemoglobin). The conclusions formulated and 
applied here are based upon large series of exper- 
ments reported in these earlier publications,* 
which may be re-read with much interest in this 
connection. Certain values for oxygen con- 
sumption under similar conditions of the circu- 
lation, obtained by Lundsgaard in earlier re- 
searches} upon the gaseous content of the alveo- 
lar air by the nitrous oxide method of Krogh and 
Lindhard are also quoted for purposes of control 
and comparison. The result is a mass of author- 
itative and exact quantitative information upon 
the nature and interrelationship of the various 
etiological factors taking part in the phenomena 
of cyanosis, which dispels much of the confusion 
surrounding our ideas of this condition and also 
throws a searchlight across many obscure ques- 
tions in cardiac decompensation. The problems 
that have been attacked and disentangled are 
so complex and their solution here is of such 
great practical importance in clinical medicine 
that a somewhat detailed review is desirable. 

The authors begin with a brief introductory 


*Gasometric Determination of Oxygen and Haemo- 
globin of the Blood: D. D. Van Slyke, Jour. Biol. 
Chem., 1918, XXX, 127-132. Studies of Oxygen in the 
Venous Blood in Normal Individuals: C. Lundsgaard, 
Tbid, 1918, XXXIII, 119-144. Studies on Oxygen Un- 
saturation in the Venous Blood in a Group of Patients 
with Circulatory Disturbances: C. Lundsgaard, Jour. 
Exp. Med., XXVII, 179-247. Studies on Cyanosis, its 
Primary and Secondary Causes—Erythrosis or False 
Cyanosis: C. Lundsgaard, Jour. Exper. Med., XXX, 
259-269, 271-293. 

{Untersuchungen ueber das Minutenvolumen des Her- 
zens: C. Lundsgaard, Deutsch. Arch. f. klin. Med. Leipz., 
1916-16, cxviii, 481; 1916, exx, 481. 


statement defining the term cyanosis as “‘a diffuse 
bluish discolouration of the skin and mucous 
membrane, more marked in certain regions of 
the body than in others, (lips, fingers, ete.,), 
but generalized in its distribution and varying 
both in shade of colour from heliotrope to leaden, 
and in degree of intensity, in different cases, 
according to the variations in the conditions 
inducing the essential cause, which is defined 
as a change in the character of the blood, due 
either to an increase of the reduced haemo- 
globin physiologically present, or to the forma- 
tion of the abnormal components, methaemo- 
globin and sulphaemoglobin.”” The present en- 
quiry is confined to that form of cyanosis pro- 
duced by an increased amount of reduced haemo- 
globin in the blood. To express the volume of 
concentration of this body the term “oxygen 
unsaturation, ’’ now in general use, has been intro- 
duced by Lundsgaard, for the reason that oxygen 
values are thus experimentally determined and 
are, therefore, most convenient both for nota- 
tion and expression. This term is employed 
throughout in this article, and the calculation 
is made that, since 1 cc. of oxygen combines 
with 0.75 grams of haemoglobin, 5 grams 
of haemoglobin may be expressed as os or 
6.7 volumes per cent. of oxygen unsaturation, 
which has been experimentally determined by 
the authors to be the ‘threshold value”’ at which 
cyanosis may be expected to appear. This 
figure is in volumes per cent. of 100 cc. of haemo- 
globin, and it has been arrived at by taking the 
average or mean of the oxygen unsaturation 
of the arterial and venous bloods (at the entrance 
and exit of the capillary) obtained by the Van 
Slyke method as follows: c=tt; for we 
understand by cyanosis the altered colour of 
the blood as it is seen through the capillary walls. 

The essential or primary cause of cyanosis 
having thus been established as an increased 
“mean capillary oxygen unsaturation” of known 
“threshold value,’”’ the various elements enter- 
ing into its production and modifying the charac- 
ter and intensity of the cyanosis to which it 
leads are discussed. They are divided by the 
authors into two groups, (a) modifying factors, 
and (b) factors directly influencing the concen- 
tration of reduced haemoglobin (oxygen unsatura- 
tion) in the blood stream. As modifying factors 
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are enumerated, (1) the thickness of the epi- 
dermis, (2) the normal pathological pigmenta- 
tion of the skin, (3) the colour of the blood plas- 
ma, (4) the concentration of oxyhaemoglobin 
in the blood, (5) the number, width and extent 
of the blood-filled capillaries of a given surface 
area, (6) the extent to which the oxygen unsatura- 
tion in the capillary approximates more closely 
to that of the artery or the vein with which it 
communicates (oxyhaemoglobin-dissociation 
curve). The fifth factor, the increase in size 
and thickness of the wall of the surface capil- 
laries, which has long been recognized as a con- 
stant and prominent feature in all cyanosis of 
long standing, has been much elucidated by re- 
cent advances in methods of investigation, such 
as the invention by Lombard and Weiss of capil- 
lary microscopy, and the discovery by Krogh 
of a “capillary motor function.” .The results 
obtained by these authors in proving by actual 
measurement the increase in size and number 
of the capillaries are fully described and figured, 
as also the alterations in the capillaries in poly- 
cythaemia, acro-cyanosis, stasis of cardiac ori- 
gin, or produced by thermic stimuli, etc. The 
sixth factor, changes in the oxygen content of 
the capillary blood as it passes from its arterial 
to its venous end, is represented graphically as 
a curve which may be greater at either arterial 
or venous end according to the conditions; for 
practical purposes of calculation these varia- 
tions are ignored and the “mean capillary 
unsaturation” is considered to be the average, 
that is the exact half of the volumes per cent. 
of the oxygen unsaturation in the arterial and 
venous ends, which gives, for purposes of cal- 
culation the simple formula C (mean capillary 
oxygen unsaturation) = a A representing 
the arterial, and V the venous, unsaturation at 
either end of the capillary. 

The second group of factors, those influencing 
the concentration of oxygen unsaturation in the 
blood, is by far the most important part of this 
communication, and is that which gives to it 
its epoch-making character. Four possible fac- 
tors are recognized, the decreased pulmonary 
oxygenation, increased haemoglobin total, stasis 
in the systemic capillaries, and entrance of ar- 
terial blood into the arterial stream. Each of 
these factors can be stated quantitatively and 
the “normal values” in terms of mean capil- 
lary oxygen unsaturation, have been numerically 
established. By a brilliant process of reasoning, 
the effect of the relative magnitude of each 


upon the “threshold value” of each of the others 
has also been calculated. The following brief 
outline of the figures and symbols used is neces- 
sary for their clear exposition: 

The oxygen capacity of the blood is normally 
about twenty volumes per cent., and in normal 
individuals the blood emerges from the lungs 
ninety-five per cent. saturated; that is, the ar- 
terial blood normally contains nineteen volumes 
of oxyhaemoglobin and one volume per cent. 
of oxygen unsaturation; this portion which passes 
through the lungs unsaturated under physio- 
logical conditions is called 1; and an increase of 
it in the arterial blood coming from the aerated 
parts of the lungs beyond the one volume per 
cent. physiologically present is our first “influ- 
encing factor” in the production of cyanosis. 

In passing through the tissues, the blood 
loses five volumes per cent. of oxygen and it, 
therefore, emerges in the veins with fourteen 
volumes per cent. of oxyhaemoglobin and six 
volumes per cent. of oxygen unsaturation, mak- 
ing the normal “mean capillary unsaturation” 
8 =.3.5 volumes per cent. The amount of 
oxygen thus lost in passing through the tissues 
(five volumes) is called D. It is readily under- 
stood that if through slowing of stream in the 
capillaries or other cause, oxygen consump- 
tion in the tissues be raised beyond five volumes 
per cent., the “threshold value” of cyanosis 
will be passed. D is thus a second possible 
factor in the production of cyanosis. 

The third factor is pointed out to be an in- 
crease of the total haemoglobin in the blood. 
This is called T. An increased T tends to in- 
fluence the degree of oxygen unsaturation pro- 
duced by decreased pulmonary oxygenation 
(increased 2) and acts in conjunction with this 
factor to deepen the cyanosis, but is of relatively 
little effect alone. 

Finally, a fourth factor arises in certain 
pathological states of the circulation, when, 
either by passage through a cardiac septal de- 
fect in certain congenital lesions, or by passage 
through a part of the lung which is entirely cut 
off from its air supply, as in pulmonary emphy- 
sema, a portion of unaerated (venous) blood is 
projected directly into the arterial stream. To 
this “right to left shunt’ of the circulation the 
symbol a has been given. It is regarded as a 
very powerful factor in producing cyanosis, 
and when it is combined with an increased D 
(stasis in the systemic capillaries) as is very com- 
monly the case, its effect is very marked. 
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arterial blood in oxygen content for use. 


These factors thus act in pairs, T increasing 
the importance of 1, and D the seriousness of a. 
From formulae based upon the simple initial 
one that C = ead together with the actual 
values of T (obtained by direct estimation of 
the haemoglobin content), and of | and D (by 
determination of the reduced haemoglobin in 
the arterial* and the venous blood respectively), 
the value of I, that is, the amount of oxygen 
unsaturation transmitted by the right to left 
shunt, may be numerically determined in any 
given case where the diagnosis is made. 

The relative magnitudes of these factors are 
shown graphically in terms of mean capillary oxy- 
gen unsaturation, by curves calculated numerically 
on the basis of experimental determinations, in 
the form of three charts, which present this re- 
markable series of inductions in a highly in- 
genious manner. In the first of these, the re- 
lation of all four curves to each other and to the 
normal threshold values of capillary oxygen un- 
saturation appears. From it, it is evident that 
of the four factors ! and a, the unsaturation 
of the blood coming from the aerated parts of 
the lungs and the shunt of venous into arterial 
blood), are the most severe in their influence, 
in that they approach most quickly the threshold 
value, rise higher, and produce cyanosis at a 
smaller deviation from their physiological values, 
other factors remaining normal, than any other; 
and that T has the lowest range of all in its 
influence on unsaturation and cannot of itself 
reach the cyanosis threshold. The two other 
charts show by means of the same curves the 
interaction of these four factors in pairs, | with 
T (decreased pulmonary oxygenation and in- 
creased haemoglobin content—witness the moun- 
tain sickness of the polycythaemia of high alti- 
tude); and « with D (shunting of venous into 
arterial blood with stasis in the systemic capil- 
laries, as in pulmonary stenosis with septal de- 
fect and in pulmonary emphysema). 

The clinical conditions associated with cyanosis 
are next briefly reviewed and the factors at work 
analyzed. In tracheal and bronchial stenosis, 
where the obstruction is only partial, in bronchi- 
tis, bronchial asthma, emphysema, influenzal 
pneumonia (especially that of the “heliotrope”’ 
type) and oedema of the lungs, an increased 1, 
due to lowered diffusion of oxygen from fluid 
in the alveoli and other causes, is the chief fac- 





__ *The capillary blood obtained by cutting the finger 
without pressure is found to be sufficiently close to the 
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tor at work. Hence the value here of oxygen 
therapy. In complete obstruction of the bron- 
chus or in certain cardiac septal defects, or again, 
in certain types of pneumonia the a factor is 
present, in that a stream of entirely unaerated 
blood is deflected into the arterial stream. 
Under these conditions the author has demon- 
strated that, other factors being equal, cyanosis 
does not appear until one-third of the pulmonary 
circulation is so deflected, or until the venous 
blood passing through a septal defect assumes 
this proportion to the arterial current into which 
it flows. Oxygen therapy is here, of course, of 
no value. Again, in cardiac decompensation 
of myocardial origin, as in aortic and pulmonary 
stenosis, an increased D from stasis of the stream 
produces the chief effect, while in mitral lesions 
we have both an increased / and D at fault. 

The subject of a “left to right shunt” of ar- 
terial into venous blood, such as occurs in so- 
called compensated cardiac septal defects, is 
discussed at some length. It has, of course, no 
bearing on the causation of cyanosis. 

The monograph closes with a complete bib- 
liography following upon an historical survey 
of our knowledge of this subject. In the latter 
connection it is of interest to note that Senac, 
in 1749, in reporting the first fully studied case 
of congenital cyanosis with autopsy, pointed 
out, with truth, that a right to left shunt (2) 
through a deficient septum was here the factor 
producing the cyanosis; and that Morgagni, in 
1761, in making the then apparently conflicting 
statement that the cyanosis in pulmonary steno- 
sis was due to stasis of the stream (Lundsgaard’s 
D factor) was equally in the right! 

In conclusion, this review cannot fairly end 
without a word of comment on the epoch-making 
character of the communication here presented. 
From a careful study of it and of the various 
charts and diagrams with which this article is 
enriched, numerous inevitable and highly sug- 
gestive inferences present themselves to the 
reader, which are borne out at all points by the 
clinical and pathological facts of congenital 
cardiac disease. In the revelation here presented 
of the scope and value of the knowledge both 
of the circulation and the respiration that has 
become available to us through the Van Slyke 
technique, we stand as it were before an open 
door through which a stream of light radiates 
into the very heart of cardiac pathology. More- 
over, the brilliant series of inductions by which 
the facts so obtained have been applied to the 
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elucidation of this obscure subject, seem to us 
to have their only parallel in this field in the great 
work of Rokitansky on cardiac defects, which 
formulated, on the basis of physiological law, 
hypotheses of far-reaching significance that have 
since found their verification in the previously 
uncorrelated morphological details. 


THE BLOOD SEDIMENTATION TEST:— 
ITS HISTORY, TECHNIQUE, NATURE 
AND CLINICAL APPLICATION* 


Tueo. R. Wavuen, M.D. 


James Douglas Fellow in Pathology, 
McGill University 


Many years ago when blood letting was the 
almost universal treatment of disease the obser- 
vation was made by Galen, Hunter, Virchow, 
Wunderlich, and others that in some affections, 
particularly the acute inflammatory processes, 
there occurred a marked acceleration of sedimen- 
tation of the blood cells in the drawn blood. This 
was at times so rapid that, even in the absence 
of a substance to prevent coagulation, there 
occurred before coagulation set in a partial sink- 
ing of the cells away from the surface, leaving a 
clear, yellowish serum. This was given the 
name crusta phlogistica or crusta inflammatoria 
and was looked upon as an extremely grave sign. 
With the gradual exit of “bleeding” as a thera- 
peutic measure in such conditions, the phe- 
nomenon was forgotten or at least disregarded. 
Recently in 1917, Robin Fahraeus of Stock- 
holm, working in the Physiological Institute of 
the University of Kiel, rediscovered the fact, 
and in articles published in Hygiea, in 1918, and 
in the Biochemische Zeitschrift of the same year, 
stated that the phenomenon might be employed 
in the form of a test for pregnancy, as there was 
considerable acceleration of sedimentation ve- 
locity in that condition. He noted that it 
occurred also in infectious diseases and malig- 
nant tumours. Linzenmeier, of Kiel, also took 
up the question, developed a precise technique, 
and applied the test to a large gynaecological 
service. Many others followed and soon con- 
tinental literature was flooded with a wealth 
of articles dealing with the various phases of the 
phenomenon; some interesting themselves with 


*Read before the Osler Reporting Society, Montreal. 


its explanation while others applied the test 
to the_ difficulties of clinical diagnosis. 


THE TECHNIQUE 


True to the spirit of modern scientific medicine, 
the workers on this subject immediately fell to 
the task of establishing a definite technique 
whereby the change in velocity of sedimentation 
of the red cells could be expressed numerically. 
Various methods have been advocated, all more 
or less alike, but differing in the size of tube and 
amount of material employed and the so-called 
“‘end-point” or time of reading. More recently 
the method brought out by Linzenmeier has been 
quite generally accepted and adopted. His own 
description of his technique is as follows: 

Necessary utensils: (a) A 1 cem. glass syringe 
tested to 1 cem. and with divisions into tenths. 
(b) Small settling-tubes about 6.5 em. high 
and 5 mm. clear breadth, which will contain 
somewhat more than 1 ccm. and bear the follow- 
ing marks: An upper mark which corresponds 
to the bottom of the meniscus formed when 
1 cem. of water is placed in the tube and below 
this four other marks at distances of 6, 12, 18, 
and 24 mm., respectively, from the 1 ccm. 
line. (c) A 5% sodium citrate solution in a 
wide-necked flask. (This becomes turbid after 
long use and must be replaced). 

Technique: (1) The syringe to be used must 
be completely dry or rinsed with the sodium- 
citrate solution. (2) 0.2 cem. of the sodium- 
citrate solution is drawn into the syringe. (3) 
The sedimentation tube must be absolutely clean 
and dry. (4) The cubital vein is punctured 
after short stagnation of the blood. (Long stag- 
nation tends to increase the red corpuscle con- 
tent and to allow carbonic acid increase in the 
blood which alters the result). (5) Withdrawal 
of 0.8 cem. of blood into the syringe, making 
with the 0.2 ccm. of sodium-citrate which it 
already contains, lecm. (6) The syringe is 
immediately emptied into. the sedimentation- 
tube, which should be filled exactly to the 1 ccm. 
mark. (7) Mixing of the solution and blood to 
prevent clotting by slowly inverting the tube 
twice. (8) Note the time required for the line 
of separation between blood corpuscles and 


_plasma to reach the various lines,—that is 6, 


12, 18, and 24 mm. below the 1 cem. mark. 
This is the sedimentation time. (9) The tube 
should be placed in perfectly perpendicular posi- 
tion at room temperature. (10) Should the 
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reading be omitted at the right moment or, due 
to rapid sinking, should the line of demarcation 
between plasma and corpuscles be indefinite, 
they may be remixed by inverting the tube 
several times and the results again estimated. 
(11) In ease of clotting, the test should be dis- 
carded. This is due to improperly cleaned tubes 
or the presence of a small amount of water con- 
taining calcium in the tubes. The temperature 
should not vary greatly, as higher temperatures 
accelerate the sedimentation velocity. 
Linzenmeier recommends using the 18 mm. 
line as the most practical end-point, while others 
prefer the 24 mm. line. According to Pewny, the 
height of the column of fluid and the breadth of 
the tube, with the exception of very narrow tubes, 
make no difference in the result. This, of course, 
is not correct, as a study of sedimentation curves 
in different sized tubes will show. The discrep- 
ancy is small at first but increases as time goes on. 
Results may be compared with the normal and 
the increased velocity expressed as a ratio, e.g., 3 
to 1,ete. Another method is to express the result 
by the height in centimeters of the column of 
clear fluid at the end of one hour. Five-tenths 
of one em. is normal for adult males. Very inter- 


esting comparisons and more vivid representa- 
tions of results can be gained by plotting the curve 


of sedimentation. One employs as ordinates 
the percentage which the height of the corpuscle 
column bears to the height of the whole suspension 
and as abscissa the time of standing expressed in 
hours. Starting at the top, or 100% mark on 
the first abscissa, it will be found that normal 
sedimentation is represented by an almost 
straight line which runs obliquely slowly toward 
the base; on the other hand a rapid sedimentation 
gives a line which falls rapidly and then flattens 
out as it nears the base. Very interesting 
changes in velocity from time to time during the 
same test may occur, though in the majority of 
cases the line or curve is regular. 

The test is frequently referred to in German 
literature as the “B.S.” test as a contraction 
for “Blutkoerperchensenkung,” and an accelera- 
tion over the normal velocity, or “Senkungsge- 
schwindigheitbeschleunigung,” as “S.B.” It would 
seem that sedimentation velocity best expresses 
the equivalent in English and “S.V.” test would 
be a proper contraction. Negative results are 
those in which the time is within normal limits 
considering the age of the individual; while posi- 
tive results are those showing an appreciably 
increased rapidity of settling. 


* 


NATURE OF THE PHENOMENON 


A considerable amount of work has been done 
and many papers have appeared in explanation 
of this phenomenon. It was early assumed that 
the secret lay in an autoagglutination of the 
erythrocytes whereby large aggregates were 
formed. These, by their considerably diminished 
surface, sank much more rapidly than single 
corpuscles. The question then arose as to the 
cause of this autoagglutination. The nature of 
agglutination in general is still not fully explained. 
There are two schools: one, the older, headed 
by Gruber and supported by some research of 
Arrhenius, sees the cause in the adhesiveness of 
the cell surfaces; the other, more recent and now 
more generally accepted, explains agglutination 
by an adsorption phenomenon resulting from 
the lowered electrical burden of the suspended 
particles, in other words, the stability of a cell 
suspension depends on the electrical burden of 
the particles being maintained at a certain height. 
Hoeber showed, in 1904, that erythrocytes wander 
to the anode and, therefore, carry a negative 
electric charge, and was of the opinion that this 
burden was carried by the plasma surface. 
Schurer and Eimer, moreover, showed that the 
corpuscles of healthy men wander to the anode 
much more quickly than those of pregnant women 
and concluded, therefore, that in pregnancy and 
certain disease conditions the electrical burden 
of the cells is diminished and consequently, 
agglutination more rapidly occurs and _ sedi- 
mentation velocity is increased. This concep- 
tion of the phenomenon is more or less sub- 
stantiated by the fact that it requires the addi- 
tion of less lanthanum, a very positively charged 
metal, to bring a rapidly sinking corpuscle 
suspension to the isoelectric point of neutrality 
than a slowly sinking one. Furthermore, Linzen- 
meier has shown that if the plasma is treated 
with substances which are adsorbents for positive 
particles the negative burden of the corpuscles 
is increased and the stability of the blood is 
raised. 

Attention was more or less diverted for a 
time from this original physical conception by 
researches which showed that rapid sedimenta- 
tion was associated with changes in the relative 
proteid composition of the plasma, as, for in- 
stance, an increase in the globulin fraction and 
a decrease in the albumin. The followers of 
Hoeber’s ideas, however, showed that these 


different proteids exert different influences on 
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the electrical burden of the corpuscles, and that 
the negative burden is greater in albumin than 
globulin solutions. Consequently, if globulin re- 
places albumin in the adsorption envelope of 
the corpuscles, the isoelectric point is approached 
and more rapid sedimentation occurs. 

Viscosity is a very variable quality of the blood 
which, quite naturally, was early thought to 
be important in this connection. So many fac- 
tors, however, enter into its production that 
clear-cut conceptions of its alteration are diffi- 
cult to obtain. Nevertheless, most interesting 
for our subject is the fact that the grade of vis- 
cosity of proteid solutions is indirectly propor- 
tional to their electrical burden; globulins hav- 
ing a very high, albumins a relatively low, vis- 
cosity. Therefore, as Hoeber states, if the globu- 
lin of the blood plasma is increased and the albu- 
min is diminished, two changes take place which 
unite in aiding agglutination of the red cells and, 
hence, sedimentation. In the first place, the 
viscosity is raised and the more viscid protein 
particles cling more readily to the corpuscles, 
and the corpuscles to each other; and, in the 
second place, the electrical burden is dim- 
inished, the isoelectric point is approached and 
the corpuscles tend to aggregate. In other 
words the two theories of agglutination, both 
the older, which sees the cause in increased ad- 
hesiveness, and the younger which emphasizes 
the adsorption changes resulting in diminu- 
tion of the electrical burden, meet on common 
ground. 

Other possibly less important factors which 
influence the sedimentation velocity are the num- 
ber and size of the red blood cells. It is quite 
obvious that a reduction in their number will 
tend towards acceleration; while in polycy- 
thaemia the reverse will hold true. Increased 
size of the corpuscles, as I recently observed in 
a case of pernicious anaemia with relatively high 
count but extreme macrocytosis, must of neces- 
sity have its influence. 


RESULTS OF THE SEDIMENTATION VELOCITY TEST 


IN HEALTH 


It is rather difficult to correlate the findings 
of different workers with this test in normal 
individuals. This is due to the diversity of 
methods, and therefore, very much as in blood 
coagulation estimations, each author sets his 
own standards of normal. However, all agree 
in a relative way. Employing Linzenmeier’s 
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technique outlined above and the 24 mm. line 
as end-point, one finds that the sinking time in 
the new-born up to the fifth week is 1,500 min- 
utes, from then on there is a marked drop or 
shortening of the time throughout youth (up 
to 14th year). The reading in apparent health 
during this period may be as low as 100 minutes. 
Some consider this irregularity during youth is 
due to lack of stability and the influence of many 
minor infectious diseases which alter the results. 
The velocity at this age period is on an average 
double that of healthy adult males and there is 
no difference between the sexes. However, both 
Bardach and Opitz-Frei observed considerable 
inconstancy of results in normal children at re- 
peated sittings. Fully developed males in health 
give a sinking time of 1,200 to 1,400 minutes, 
while women during their sexual life have a 
shorter time, 800 to 1,000 minutes, except dur- 
ing menstruation when it falls to about 600 
minutes. Opinion is divided as to whether the 
intake of food alters the result or whether there 
are slight variations at different times of the day. 


THE CLINICAL APPLICATION OF THE 


PHENOMENON 


A considerable number of clinicians have ap- 
plied the test to their services with the purpose 
of trying out its value as a diagnostic means. 
The results are extremely interesting and will 
occupy the remainder of this paper. As these 
articles on the clinical application of the test 
for the most part have been contributions from 
specialists dealing with their particular branch 
of medicine, we shall proceed to take them up 
in the same way. 


OBSTETRICS AND GYNAECOLOGY 


As stated above the test was first advanced 
by Fahraeus as a diagnostic sign of pregnancy, 
but hopes for its use as such were more or less 
lost when it was found that marked acceleration 
of the corpuscle-sedimentation occurred during 
menstruation and especially in inflammatory 
conditions. Linzenmeier has ‘applied the test 
to a large gynaecological service at Kiel, and he 
finds it particularly valuable in the differential 
diagnosis between ectopic gestation and disease 
of the adnexa. He uses the 18 mm. line as an 
end point and consequently his normal sinking 
time is less than that for the 24 mm. line which 
was given above. In a series of thirty-two 
extrauterine gestations, he found that in twenty 





THE CANADIAN MEDICAL ASSOCIATION JOURNAL 


sedimentation occurred between forty and ninety 
minutes in contrast to the normal time of be- 
tween 180 and 300 minutes. In the cases wheré 
the time was less than forty minutes, there was 
a complication of some sort, as extreme intra- 
abdominal bleeding, secondary infection with 
abscess, or, as in one case where sedimentation 
occurred in the short time of ten minutes, it 
was found that criminal interference with a 
uterine syringe had preceded the tubal rupture. 
Where the time was over 100 minutes there 
were found old tubal moles with small peritubal 
haematoceles, which were aseptic and had partly 
healed. He cites an interesting case in which the 
history and findings spoke for haematocele while 
the sedimentation velocity was very fast. Punc- 
ture gave blood and the operator held the test 
as useless. Laparotomy, however, disclosed a 
very fresh acute pyosalpinx. The puncture 
needle had entered a vein. He maintains that 
all cases with suspicion of tubal pregnancy 
in which the sinking time is less than forty 
minutes, with the exception of severe intra- 
abdominal bleeding, may be looked upon as an 
acute inflammatory process. 

This author, furthermore, sees great value in 
the test as a prognostic sign and indicator for 
time of interference in disease of the appendages. 
Sedimentation time under one hour gives uncer- 
tain outlook for germ-free inner genitalia, while 
less than one-half hour is a sure sign that still 
virulent bacteria are present in the adnexa or 
exudates. On the other hand, slow sinking speaks 
for a run-out process without virulent areas, 
which cause discomfort through topographico- 
anatomical changes and tugging by peritoneal 
adhesions. 

Rudolf Pewny is the author of a more recent 
paper on the use of the test in gynaecology. He 
concludes that it serves as a means of differential 
diagnosis between gravidity and myoma only in 
the later months of pregnancy. One may use 
it to differentiate benign tumours without com- 
plications from malignant; haemorrhagic tumours 
of the adnexa from serous; chronic inflammations 
from acute; especially suppurative conditions 
and benign tumours, couched in the pouch of 
Douglas, from inflammatory exudates. 


UroLocy 


Walther Pewny has applied the test to his 
urological service in Vienna, with interesting 
results. Acute and chronic urethritis give no 
increase of sedimentation velocity unless an acute 
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prostatitis, epididymitis, cystitis or bartholin- 
itis has been added. These complications, how- 
ever, running a chronic course as also strictures 
and fistulae, give negative results. The posi- 
tivity of the test in cystitis is proportional to its 
severity but independent of its etiology. In 
mild cases it is lacking. In tuberculosis of the 
bladder the test is negative in simple, non- 
ulcerating, tuberculous nodes, but there is more 
rapid precipitation if the disease has gone on 
to an ulcerating or spreading infiltrative condi- 
tion. Cancers of the bladder give rapid sedi- 
mentation, as, unfortunately, do also benign 
papillomata where haemorrhage or cystitis is 
associated. Turning now to prostatism, we find 
negative results, 7.e., no acceleration of sedimen- 
tation velocity, in uncomplicated prostatic ad- 
enoma in the first or second stage, or beginning 
third stage ; however, as soon as cystitis or haem- 
orrhage complicates the condition, rapid sedi- 
mentation occurs. The rapidity of sinking in 
pyelitis is proportional to the severity of the in- 
flammation and slows as the urine clears. Stone 
of the kidney or ureter and hydronephrosis give 
negative results if no inflammation or bleeding 
has occurred. The celerity of sedimentation 
in renal tuberculosis runs parallel to the extent 
of caseation and destruction of tissue. Hyperne- 
phroma gives positive, mobile kidney negative, 
tests. 

Pewny therefore recommends the test for dif- 
ferential diagnosis of adenoma from carcinoma 
of the prostate, in renal calculus, hydronephrosis, 
and mobile kidney from hypernephroma, pyelitis 
and tuberculosis; furthermore, it is a good measure 
of the extent of tuberculous involvement of the 
kidney and is an index of the success of thera- 
peutic procedures. 


SURGERY 


Loehr is the author of several contributions 
on the use of the test in surgical practice. First 
and quite extraordinary is the fact that sterile 
operations such as herniotomies, etc., show as 
a rule within twenty-four hours a considerable 
acceleration of the sedimentation velocity. This 
continues for about ten days, 7.e., to the comple- 
tion of healing when it returns to normal. It 
occurs whether local or general anaesthesia is 
employed and bears no relation to the resorp- 
tion temperature. As regards appendicitis, peri- 
tonitis, etc., the positivity of the test is propor- 
tional to the severity of the infection and also 
to the size of the area involved. Gall-stone dis- . 
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ease gives a very rapid sedimentation which is 
present before icterus or fever occurs. It appears 
attributable to a harmful influence on the liver 
either through stasis of bile or associated cholan- 
gitis, rather than to the presence of bile in the 
blood. In diseases of joints the test is particu- 
larly useful in differentiating early tuberculosis 
where the reading is positive from osteochon- 
dritis, floating cartilages, old fractures, rachitic 
conditions, flat foot, etc., which give negative 
results. Simo found normal results in arthritis 
deformans. Fractures affect the sedimentation 
velocity in proportion to the size of the area in- 
volved. The test becomes positive within 24 
hours and remains so until the break has become 
consolidated. Hyper- and hypothyroidism give 
normal readings. Unfortunately, as regards tu- 
mours in general the test is of little value as a 
diagnostic measure. True benign growths do not 


affect the sedimentation velocity, while malig- 
nant growths as a rule do, but this effect ap- 
parently bears no relation to the mere presence 
of immature proliferating cells in the body but 
rather to some secondary influence probably 
associated with cell disintegration and resorp- 
tion of cell products, which generally, but not 


necessarily, are present. Furthermore, inflam- 
matory conditions may give similar results. 
However, the test may be employed in differen- 
tiating cancer of the oesophagus from diverti- 
cula and cardiac spasm, and malignant condi- 
tions of the stomach from old chronic gastric 
ulcers. During anaphylactic shock the sedimen- 
tation is, curiously, much slower than normal. 


MEDICINE 


Many medical conditions have been included 
above. Frisch and Starlinger call attention to 
the fact that the test may be employed as an 
index of the extent and character of tubercu- 
lous areas in the lung, being relatively normal in 


The Prevention of Certain Forms of Chronic 
Cardiac Valvular Disease.—In rheumatic endo- 
carditis, the tendency of the inflamed valves is to 
heal; they may heal without deformity and there 
may remain no clinical evidence of previous dis- 
ease, or the heart may remain enlarged as a re- 
sult of the temporary incompetence of the valves. 
The permanent deformity of the cardiac valves 
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a process associated with little tissue destruction. 
Sadlon has investigated the phenomenon in blood 
diseases and finds that the sedimentation in 
the acute stages of pernicious anaemia is con- 
siderably more rapid than in the secondary, or 
(better called) symptomatic, anaemias with e- 
qually low erythrocyte count. Moreover, in a 
case of polycythaemia with a count of 6,600,000 
settling was fifteen times slower than the nor- 
mal—a result which certainly is in no propor- 
tion to the increase in cells. He concludes that 
while the number of corpuscles influences the 
result to some extent, other factors, such as cell 
destruction, play the most important rdles. 


CONCLUSIONS 


We may conclude from the literature on this 
subject that the alteration of sedimentation 
velocity of the corpuscles of the blood is an ex- 
pression of the effect of several influencing 
factors among which are changes in the number 
and size of the red cells, and even more impor- 
tant, in their tendency to autoagglutination. 
The latter factor is dependent upon variations 
in the colloidal composition of the plasma which 
alter the viscosity of the fluid and the electrical 
burden of the erythrocytes. The pathological 
conditions within the body which lead to these 
changes are very numerous, but in general seem 
more especially associated with processes in 
which tissue or cell disintegration occurs. The 
test is a very interesting example of the trend of 
modern medicine to express observations in 
definitely measurable results. As a diagnostic 
aid the reaction seems almost too general, and is, 
therefore to be regarded in the same light 
rather as fever, more the expression of a state 
than a characteristic test. On the other hand, 
if a clear conception of its fundamental nature 
is kept in mind, it can be employed often to 
substantiate other findings. 


in many cases of chronic valvular disease, ac- 
cording to Warren Coleman, New York, is 
probably due to recurrent attacks of endo- 
carditis. Healing of the valves is promoted 
by keeping the patient in bed. This treatment 
should be maintained until after the disappear- 
ance of all constitutional symptoms.—Jour. /. 
M.A., July 21, 1923. 
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Editorial 


THE PREVENTION OF HEART DISEASE 


harmony with the general trend 

of medical thought that “preven- 
tion is better than cure,”’ it is encourag- 
ing and stimulating to see the advance 
which is taking place along the lines 
of preventative medicine in the treat- 
ment of cardio-vascular diseases. 

As an indication of such tendencies 
there appears in the British Medical 
Journal of June 2nd, 1923, an article 
by Dr. F. John Poynton. To the best 
of our knowledge, in so much as the 
London centre is concerned, this is the 
first definite step towards the serious 
consideration of united effort on a ques- 
tion, which the author characterizes as 
the most practical in the whole range of 
heart disease—the possibilities of pre- 
ventative measures. The movement is 
very opportune; for as the author points 
out, of recent years advances in the 
treatment of cardiac conditions have been 
comparatively few, therefore, it is essen- 
tial that more attention be directed to 
preventative measures in their manage- 
ment. Excluding congenital heart afflic- 
tions, he states, the vast majority of 
heart conditions are associated with, or 
subsequent to, infections of various kinds, 
a fact which if more universally appre- 
ciated by the medical profession at large 
would greatly aid in diminishing the 
often disastrous effects upon the cardiac 
tissues. If, perchance, rheumatic and 
syphilitic infections could be eliminated, 
fully sixty-six per cent. of resulting dis- 
abled hearts would be prevented. At 
present much is being done for the pre- 
vention of the latter cause, but of the 
former as much cannot be said. Again 
an outstanding example is the often disas- 
trous effects upon the heart of a tardy 
diagnosis of diphtheria and the adminis- 
tration of preventative serum. 

That the whole question of prevention 
and care is of great national importance, 


witness the large percentage of rejec- 
tions, on account of cardiac disease, 
which occurred in the U.S. Army draft 
during the Great War. The total rejec- 
tions for crippled hearts were 42.3 per 
1,000 or 4.2%. In other words, among 
five millions of men of military age, two 
hundred thousand were disqualified for 
service on account of heart disease. We 
may add to this the fact that in the 
U.S.A. registration area for 1920, the 
death rate for tuberculosis was 7.1%, 
whilst that for heart disease was 11.3%. 
In the past decade the death rate for 
tuberculosis has been reduced one-third 
by a nation-wide effort, while in the case 
of cardiac disease the surface has barely 
been scratched. Surely thesefigures speak 
for themselves. More striking still are 
the figures applying to the disease in 
children. 

A report by the Department of Health 
of New York City covering 250,000 ex- 
aminations made by medical school in- 
spectors in 1918 revealed an incidence 
of heart defects among children of 1.6%. 
This would indicate that approximately 
twenty thousand school children of New 
York City show evidence of some cardiac 
disorder. Even if reasonable deductions 
are made from the above figures, could 
a more striking indictment be made 
against our present method? These and 
many other similar facts might be ad- 
duced to indicate the widespread inci- 
dence of cardiac disease. When we know 
that a great many disabling effects, if not 
the actual damage to the heart itself, 
might be prevented or at least arrested, 
then the question of prevention becomes 
of paramount importance. 

The realization that our present me- 
thods of dealing with the problem in- 
volve enormous economic waste and im- 
measurable suffering, much of which is 
unnecessary and preventable, has led 
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to the formation in New York of the 
Association for the Prevention and Re- 
lief of Heart Disease and the awakening 
of thought on this important question 
in Great Britain. The principles of the 
working plan of this Association have 
been the basis for the organization of 
similar associations throughout this con- 
tinent. Now, if prevention is to be 
something of real practical use to the 
community, it must be applied at a 
time before either there exists a heart de- 
fect or before the result of a previous 
infection cripples the heart beyond re- 
demption. In other words, prevention 
must be applied early in childhood. Our 
greatest hope for satisfactory results lies 
in this direction. 

The public must be educated along 
broad lines of the usual causation, symp- 
toms and results of cardiac defects; they 
must be taught the important réle that 
infections play; the necessity of realizing 
-that so-called “growing pains” are an 
evidence in the majority of cases of in- 
fection.and most frequently of rheumatic 
fever; that this disease is an important 
factor in producing heart disease, and 
that convalescence therefrom must be 
slow. Cooperation between the parents 
and the physician is essential and as 
experience shows it is usually freely given. 

Another very important avenue of at- 
tack must be through repeated careful 
medical inspection of all schools for the 
early recognition of infectious disease of 


all types with especial reference to chorea. - 


This supervision must be intelligently 
seconded by the assistance of the school 
teacher who should be instructed along 
the proper lines of investigation. As 
an experiment the plan of segregating 
children with disabled hearts in separate 
schcols has been tried in New York City. 
The handicapped child is thus removed 
from surroundings, where necessarily scant 
attention can be paid to his disabilities, 
to an environment of greater quietness 
and studied individual treatment, and 
where the hours of study and recreation 
and rest are carefully planned. This 
plan is open to obvious criticism but in 
general has yielded sufficiently encourag- 
ing results to warrant its wider adoption. 
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If a careful scrutiny be made of the 
record of any large general hospital, it 
will be found that a fair proportion of 
the admissions to the general medical 
wards is composed of chronic cardiac 
cases in all stages of decompensation. 
These patients make the rounds of the 
various hospital clinics, indoor and out- 
door, and their records of admission fre- 
quently rise as high as six or sometimes 
eight. As their length of stay in hos- 
pital is longer than the average, the cost 
to the hospital, the economic loss to the 
community and the suffering, not only 
to the patient himself but to his depen- 
dents, is very considerable. 

How can this loss and suffering be 
prevented or very much curtailed? Only 
by a properly supervised convalescence, 
best provided for in convalescent homes, 
where the ex-hospital patient, be he 
child or adult, can recuperate, build up 
his cardiac reserve by rest and super- 
vised recreations, and eventually return 
to his community with his tolerance 
much improved—an asset rather than 
a liability. 

A very important contributory factor 
to the return of these patients to hospital 
is the fact that “‘needs must when the 
devil drives” —they must earn a living, 
and in. the absence of proper supervision 
and advice they return to their previous 
occupations, in many cases entirely un- 
suited to their limited reserve. These 
ex-hospital patients must be carefully 
supervised and classified; and through 
the associated social service be placed 
in occupations suitable to their ability 
and in a large measure be prevented 
from becoming a care to the State. As 
to the children, somewhat similar me- 
thods are used. Both ex-hospital pa- 
tients and those attending the outdoor 
clinics are referred to special cardiac 
clinics, where regular examinations are 
made with especial reference to the 
eradication of possible seats of infection 
(e.g., infected tonsils or teeth), also to 
alteration in character of exercise, diet, 
etc. The children are classified and en- 
rolled into carefully supervised exercise 
classes; the principle kept constantly in 
mind that, although damaged, these 
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young hearts can be educated up to 
greater limits of tolerance. 

All this and much more can be done 
and is being accomplished through a 
well-nigh perfect organization in many 
of the larger cities of the United States. 
The present state of achievement has 


only been reached by a complete under- 
standing between the general profession 


at large and the men at the head of this 
organization who have spared neither 
time nor energy in making it a success. 
In attaining these results, of primary im- 
portance has been the establishment of 
a central bureau of organization super- 
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vised by the medical committee but act- 
ually in charge of trained social service 
workers to whom much of the success of 
the movement is due. This aspect of the 
management of crippled hearts—prevent- 
ative treatment—is rapidly gaining favour 
wherever the facts are squarely faced and 


a conscientious endeavour made to treat 
this class of patient in a logical manner. 
Prevention if possible, and, if the pa- 
tients are crippled, building up of their 
limits of tolerance and enabling them to 
live within it should be the aims. 

C. F. Morratt 


NEW PRINCIPLES IN BACTERIAL IMMUNITY 


a Georges Dreyer of the 
Department of Pathology, in the 
University of Oxford, has _ recently 


published (British Journal of Experi- 
mental Pathology, London, 1923, IV, 
pp. 146-176) an account of experiments, 


the results of which already throw a 
flood of light upon certain problems of 
immunity and bid fair to do much more. 
A final opinion cannot yet be expressed 
but it seems most probable that a new 
method of treating tuberculosis and other 
bacterial diseases will be the outcome. 
Notices of Professor Dreyer’s announce- 
ment have already appeared in the daily 
press and the British Medical Journal 
of June 23rd, 1923, gives a resumé of 
the address delivered at St. Mary’s Hos- 
pital, London. 

Starting with the knowledge that bac- 
teriotherapy and serotherapy had not 
achieved results that are consistently 
good, Dreyer sought an explanation for 
this lack of uniformity. It is true that 
these methods have been of great bene- 
fit in the prevention of the enteric group 
infections and partial success has been 
attained with pneumococcal serum and 
staphylococcal vaccine. As Dreyer says, 
however, when the bacteria themselves 
(not soluble products Jike toxins) are 
concerned in the production of anti- 
sera or are used as vaccines, it is in the 
case of Gram-negative organisms mainly 
that success has been achieved. While 


if the organism concerned is acid-fast or 
Gram-positive, the results of treatment 
have not proved to have been very im- 
portant, despite the extravagant claims 
which have been made in some quarters. 
To what then is acid-fastness or Gram- 
positiveness due? Certainly bacteria 
that show these qualities are rich in 
waxy or fatty substances, and it seemed 
possible te Dreyer that these “lipoidal”’ 
compounds protected the specific bac- 
terial proteins and prevented them from 
being liberated in the body of the host. 
Thus the necessary stimulus being want- 
ing, immunity reactions did not occur. 
Such a view of the differences in the 
chemical structure of bacteria finds sup- 
port in the work of Douglas, who showed 
that he was able to digest the protein 
of Gram-negative bacteria with trypsin 
after extraction with acetone and he 
was able to produce immunity reac- 
tions. On the other hand, Gram-positive 
bacteria could not be digested with tryp- 
sin after treatment with acetone; or, if 
digestion appeared to take place, no im- 
munity responses could be obtained. 
After numerous experiments Dreyer 
has found that by treating tubercle bacilli 
with formalin and then with acetone he 
can produce a “defatted antigen’’. The 
bacilli become non-acid-fast but the bac- 
terial residue is still capable of causing 
the production of immune substances, 
such as bacteriolysins, complement-fixing 
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bodies, precipitins, and agglutinins. 
Gram-positive organisms, after the same 
manner, may be made to lose their 
Gram-positiveness and yet can be shown 
to possess antigenic properties. Dreyer 
gives in detail his method of defatting 
organisms but it is too technical to be 
written here. Again, a rather sensitive 
Gram-negative microorganism, B. typho- 
sus, was selected and after similar treat- 
ment it was found to be still capable 
of bringing about the production of im- 
mune substances. Professor Dreyer has 
also been able to offer an explanation 
for the attenuation of anthrax cultures 
grown at 42° to 93° C.—a fact discov- 
ered by Pasteur. The Gram-positive- 
ness is weakened or disappears as the nor- 
mal “fatty” constituent is not formed 
at that temperature; these organisms, 
so grown, can be digested by the fer- 
ments of the body and an immunity 
response obtained. The same phenomena 
of attenuation has been shown by Dreyer 
for Staphylococcus aureus. 

Some loca] reactions (infiltration and 
even necrosis) without general disturb- 
ances may occur at the site of inocula- 
tion with dead tubercle bacilli or staphy- 
lococci. Professor Dreyer has shown 
that such do not take place after injec- 
tion with his “defatted”’ organisms; and 
further, he has proved that these local 
reactions are due to the “fatty” or li- 
poidal substances for the acetone ex- 
tract injected alone produces them. 

So far not many experiments have been 
performed on infected animals with “de- 
fatted”’ tubercle antigen. Guinea pigs 
were inoculated with tubercle bacilli of 
the human type. Such animals grad- 
ually lose weight, usually die within six 
to eight months, and show post mortem 
generalized tuberculosis of the spleen, 
liver, lungs, and lymph glands. On such 


FATIGUE IN 


iS line publication of the third annual 
report’ of the Industrial Fatigue 
Research Board focuses attention upon 


(1) Third Annual Report of the Industrial Fatigue Re- 
search Board. Medical Research Council, 1923. 


‘that the 
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animals treatment with the new antigen 
was instituted several months after the 
primary inoculation. An examination of 
the weight charts which show a rising 
curve, and Professor Dreyer’s descrip- 
tion of the decrease in size of the lymph 
nodes and spleen justify his conclusion 
“defatted”’ antigen “brings 
about a definite improvement, both gen- 
eral and local, in animals infected with 
B. tuberculosis Of course only 
time can show whether this beneficial 
effect is permanent. In order to attain 
certainty on this question, it will be 
necessary to watch the animals for a 
long period without further treatment, 
and then kill them and make a search 
for tuberculous lesions in their organs. ”’ 

As no toxic effect showed itself in the 
animals, Professor Dreyer felt justified 
in having small doses given to human 
beings. At the London Hospital, since 
April last, Drs. Fildes and Western have 
been treating sixty cases of tuberculosis, 
(adenitis, cutaneous tuberculosis, pulmo- 
nary, joint and bone, peritonitis, tubercu- 
losis of the urinary tract, irido-cyclitis 
and of epididymitis) which had already 
shown little improvement with tubercu- 
lin B.E. (Koch). These gentlemen re- 
port that—‘‘Improvement has taken place 
in nearly all cases and is, in our opinion, 
of an order which exceeds obviously that 
obtainable by any other form of treat- 
ment which is applicable to these con- 
ditions. ”’ 

It is welcome news to learn that the 
Medical Research Council in consulta- 
tion with Professor Dreyer is making 
arrangements for an extensive trial of 
this new treatment in various parts of 
England. Once again we see proof that 
clinical medicine depends much for its 
advance upon the researches of the highly 
trained and skilled laboratory worker. 


INDUSTRIES ° 


the thoroughness with which the study 
of fatigue in industries is being carried 
out in England. The importance of 
such investigations has long been recog- 
nized and while a certain amount of re- 











search in fatigue has been conducted in 
a number of European countries, as well 
as on this continent, the work of the 
Industrial Fatigue Research Board occu- 
pies a unique position. 

Replacing, toward the end of the Great 
War, the Health-of-Munition-Workers’ 
Committee, which was organized in 1915, 
and cooperating with the National Insti- 
tute of Industrial Psychology, which was 
founded in 1921 “for the application of 
psychology and physiology to Industry 
and Commerce,” the Board has studied, 
m the laboratory, the effects of certain 
known causes of fatigue and, at the same 
time, has investigated, in the factory, the 
causes of certain known effects. 

Among the general subjects of common 
interest that have been investigated by 
the Board may be mentioned “the opti- 
mum length of spell, accident causation, 
machine design, and sickness incidence 
and mortality.” 

As Lapp” has pointed out, “Under the 
modern industrial regime the working 
environment must be adjusted to the 
workers, and the workers themselves, so 
far as possible, must be adjusted to their 
employment.” This obviously involves 
an intimate knowledge of man’s physical 
equipment and the influences of modern 
industrial conditions upon the human 
organism. In this connection it may be 
of interest to note that there are many 
indications that man has so eased his 
struggle for existence as to halt the pro- 
gress of natural evolution. While a 
great deal is known and more is being 
discovered about the effect of different 
stimuli on the organs and tissues that go 
to make up the human body, the fact 
remains that infinitely less is known 
about the reactions of the organism as a 
whole. 

Lee*® has recently called attention to 
the investigations of biologists in con- 
nection with the manifestations, causes, 
methods of detection and means of al- 
leviating fatigue in industries, but, at 
the same time, has frankly admitted 





(2) The Functions of Medicine in Industry. John A. 
Lapp. The Nation’s Health, November 15th, 1922. 

(3) The Physiologist in Industry. Frederick S. Lee. 
The Atlantic Monthly, July, 1923. 
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that definite amounts of chemical or 
physical change have not been correlated 
with specific amounts of work accom- 


plished. In summarizing the situation 
he says, “I am inclined now to believe 
that there is nothing specific about the 
condition which, for convenience, we 
call fatigue; that it has no single, or 
even simple causative factors; but that 
the fatigued body is in a very different 
chemical, and perhaps physical, state 
from that of the unfatigued body, and 
that to restore the non-fatigued condi- 
tion there are needed profound chemical, 
and perhaps physical, changes.” 

Frois and Caubert* have recently crit- 
icized the common tests for industrial 
fatigue, such as output curves, sickness 
curves, respiratory exchange of gases, 
etc., and maintain that the mechanical 
measurement of the energy required for a 
given operation is no criterion of the 
fatigue occasioned by it. Cathcart’ be- 
lieves that fatigue—which he defines as a 
diminished capacity for doing work— 
cannot be determined by any known 
quantitative test. 

The concensus of opinion is that fa- 
tigue may arise in: 

(1) The central nervous system, 
(2) The muscular system, 
(3) In both combined, 

Fatigue may be subjective as experi- 
enced by the worker, or objective as 
noted in his actions and output®. But 
in industry, fatigue arises chiefly in the 
central nervous system’. 

Unfortunately, in most discussions of 
industrial fatigue a falling work curve or 
diminished output among employees who 
have not reported ill, is accepted as a 
complete uncomplicated reflection of fa- 
tigue. This, as Fisk* has pointed out, 
is wholly unjustified. He furthermore 





(4) Studies in Industrial Physiology. International 
Labour Review, December, 1922. 
(5) The Efficiency of Man. 

September 9th, 1922. 

(6) Waste in Industry. Chapter XV, Health of In- 
dustrial Workers. Eugene Lyman Fisk. McGraw-Hill 
Book Corporation, Inc., New York, 1921. 

(7) Points in the Detection of Industrial Fatigue and 
Measures for its Possible Complete Elimination. Emery 
R. Hayhurst. Journal of Industrial Hygiene, November, 
1920 


(8) See.6, 


E. P. Cathcart. Lancet, 
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remarks, “From a thorough considera- 
tion of the literature, it is quite evident 
that a vast amount of emphasis has been 
laid upon the mechanical or extrinsic 
factors influencing the working capacity 
while the multiplicity of original physical 
and mental states that may limit the 
working capacity have been almost wholly 
neglected.”” In a survey of fatigue, he 
believes that it is first necessary to in- 
quire: “Does the output fall because 
the worker is tired or because he is phy- 
sically deficient?”’ ‘“‘Is the worker ill be- 
‘ause he is tired or tired because he is ill?”’ 

A gap in fatigue investigations which 
will be filled in the future will take into 
consideration the possible influence of 
sub-standard health conditions in the 
ausation of fatigue and the separation 
of this influence from other factors and 
its evaluation. Furthermore, and not- 
withstanding the difficulties, there are 
indirect ways of demonstrating objec- 
tively the fatigue of the human body. 
‘As Lee has written, “the increasing com- 


plexity of the aids to analysis may be 
best indicated by a list of the varieties 
of apparatus arranged in chronological 
and neological order: kymograph, cine- 


Editorial 


ANIMAL PATHOLOGY AT CAMBRIDGE 


Tue Ministry of Agriculture and Fisheries 
has been far-sighted in offering to Cambridge 
University the sum of £30,000 to found a Pro- 
fessorship of Animal Pathology. The Professor 
when appointed will receive a stipend of £1,200 
per annum. He will be eligible for reappoint- 
ment at the end of five years. His headquarters 
will be at the School of Agriculture and the Min- 
istry will consider estimates up to about £70,000 
for the erection of a branch laboratory, an‘mal 
houses, etc., and for the expenses of a staff and 
equipment for the period ending March, 1927. 
After that date the maintenance of the research 
Institutue will have to be provided for by Parlia- 
ment or private benefaction. 

Sir Clifford Allbutt, Regius Professor of Phy- 
sic, at the University has urged time and again 
how important is the study of animal pathology. 
Such study will lead not only towards the pre- 
vention and treatment of diseases of cattle and 
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matograph, cyclegraph, stereocyclegraph, 
stereochronocyclegraph, and autostereo- 
chronocyclegraph.”” From a_ practical 
standpoint, it is the possible develop- 
ments in the indirect methods of demon- 
strating fatigue objectively that are of 
particular interest to industry. Scien- 
tific knowledge, as such, does not have 
the same significance in business that it 
does in academic circles; but the results 
of scientific research that could be ap- 
plied to industrial relations would im- 
measureably increase the already enor- 
mous debt of industry to science. 

Past accomplishments in the investi- 
gation of the different aspects of fatigue 
in industries give great promise of future 
achievements. The difficulties to be over- 
come will only serve to supply added 
impetus to the search for the solution 
of the great problems that the subject 
presents. Intensive and coordinated in- 
vestigations will be pushed forward both 
in the laboratory and in the factory. 
The results will be of fundamental im- 
portance to the conservation of the bu- 
man resources of every industrial coun- 
try as well as to the health and happi- 
ness of future generations. B. W. Wyatt 


Comment 


other domestic animals with consequent great 
financial saving to the country, but it is certain 
that discoveries made in veterinary science are 
bound to help directly or indirectly in the pre- 
vention and treatment of disease in man. The 
close relations existing between animal and hu- 
man pathology are fully realized by the Pro- 
fessor of Pathology at Johns Hopkins University 
and by others elsewhere. In the new patho- 
logical building in Baltimore, it is the intention 
to have men constantly working upon prob- 
lems of disease in animals. 

This new venture at Cambridge will be watched 
with keen interest. The department could not 
be more happily situated for it will be close to 
the new biochemical laboratory with Professor 
Hopkins as its head, close to Professor Langley’s 
laboratory, to the Molteno Institute of Para- 
sitology under Professor Nuttall, to the low 
temperature research station and, finally, close 
to the Medical School. 
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Abstracts from Current Literature 


ERRATA 


In the last paragraph of the absti act of an article 
“The Heart in Diphtheria” which appeared on page 
529 of our last (July) issue for “antitoxin’” read 
“toxin”. As corrected the sentence shculd stand: 
“Some experimental work on guinea pigs showed 
that diphtheria toxin produced degenerative changes 
in the heart muscle of the same nature as those found 
in fatal human cases, but at no stage a definite in- 
flammatory reaction’’. 


MEDICINE 


The Tentative Determination of Cardiac 
Reserve es a Therapeutic Index. Norman, 
T. Med. Review of Reviews, 1921, XXVII, 
462. 


The author points out that any estimation 
of the functional efficiency of the myocardium 
is purely tentative, and that the first judgment 
must always be based upen the subiective and 
objective condition of the patient. Before ap- 
plying any tests, therefore, a careful examination 
of the subject with a view to exact diagnosis 
of morbid conditions must be made and a de- 
tailed investigation both into possible sources of 
infection and the history of past or present ill- 
ness. After all possible information has been 
thus obtained, in order to minimize sources of 
error and to supply an aid in estimating the effi- 
ciency of the heart and circulation, certain tests 
may be resorted to. These he considers under 
three groups as follows: 

Work tests are based upon the comparison. of 
the three most important function rates in the 
body—pulse, respiration and blood pressure, re- 
corded before and after exercise; in the case of 
each function rate the effort is made to determine 
(a) the immediate effects of exercise, (b) how 
soon reaction occurs after beginning the exer- 
cise, (c) the time interval before function rate 
returns to normal (cessation of reaction). The 
application of such tests to normal hearts and 
to those in which the cardiac reserve is lowered 
through various stages down to the point of 
actual decompensation, is considered and the 
technique of several is briefly reviewed. The 
hopping test, (much used in examining recruits), 
consists of hopping twenty paces on one foot 
and then noting the reaction. In Selig’s test, 
the subject is made to climb a flight of twenty 


stairs, which should give a normal increase of 
twenty pulse beats, and six respirations to the 
minute, and a rise in systolic blood pressure 
of 8 mm.; (the systolic blood pressure rises after 
the pulse beat, and returns last to normal. 
In pathological states it may be delayed or 
diminished or may not rise at all). In Schapiro’s 
test, the pulse is taken while the patient is in a 
recumbent position after ly:ng completely re- 
laxed for a few minutes and then on sitting up. 
It should increase three to ten beats per minute 
upon sitting up. 

Energy index tests have been devised by which 
the effect of exercise may be numerically com- 
puted, in order to estimate the results of treat- 
ment, ete. The following are examples: In 
Cabot’s test, stairs of a definite height are climbed; 
the amount of work done is computed in foot 
pounds by multiplying the height of the stairs 
by the patient’s weight; if on the first applica- 
tion of this test the cardiac reserve is good, the 
height of the stair may be raised until the limit 
is reached, or it may be decreased in the same 
way to reach the point to which he is able to 
climb within his capacity. In Barach’s test, 
the systolic blood pressure (considered as the 
energy factor of the heart) is added to the dia- 
stolic blood pressure (energy factor of the peri- 
pheral resistance), and the result is multiplied 
by the pulse rate per minute. This would give an 
energy index which may be compared with the 
normal index, according to the age and sex of the 
individual. In Strassburger’s test the systolic 
and pressures are recorded and the 
pulse pressure is obtained from them. The pulse 
pressure divided by the systol ¢ pressure and the 
result multiplied by the pulse gives the energy 
index, which normally ranges between thirty 
and thirty-five. In Stone’s test the diastolic 
and systolic pressures are determined and the 
pulse pressure is then divided by the D.P. This 
should give a normal energy index of fifty. 

Venous pressure tests have been devised. The 
simplest and most practical is that by Von 
Recklinghausen. The patient lies in a recum- 
bent position, the left hand by his side on the 
bed, the right hand resting on his thigh, which is 
slightly lifted. The veins in the latter collapse, 
while those of the left hand (which occupies a 
lower position) swell out under a normal venous 
pressure; if the veins in both collapse the venous 


diastolic 
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pressure is too low; if both fill out, the venous 
pressure is too high, indicating a decompensated 
heart. 

Certain tests are useful as distinguishing be- 
tween functional and organic heart conditions. 
The best known of these is Aschner’s oculocardiac 
reflex. In this the patient is made to sit or lie 
down before counting the pulse. After this is 
taken he is instructed to close his eyes and re- 
lax completely, and then even pressure is ap- 
plied over his eyeballs for thirty seconds or more; 
on removal of pressure the pulse rate is counted 
again. Normally the heart rate is slowed four 
to eight beats per minute; if slowed twelve to 
sixteen beats, or if accelerated, some disorder 
of the autonomic nervous system may be sus- 
pected. A second functional test is that of 
irritation of the fifth nerve, as by smelling salts; 
a normal heart is slowed and a nervous one ac- 
celerated. A third functional test, that of the 
physiological use of atropin in paralyzing the 
vagus, is described, but is not recommended, 
since seriously diseased hearts frequently react 
ad quately or vice versa. M. E. A. 


Oxygen Therapy in Premature Infants with 
Cyanosis. Baikwin, Harry. Arch. of Pedr., 
1923, 39, 677. 


The author points out that cyanosis is fre- 
quent at birth in premature infants; that it is 
usually in such cases associated with atelectasis 
of the lungs, and that it is a grave symptom, 


requiring immediate treatment. He has found 
that oxygen therapy gives wonderful results, 
and recommends its administration to infants 
by means of a glass collar after the method in 
use at the New York Nursery and Child’s 
Hospital. 

In this method a rubber tube one-quarter 
inch in diameter with a hole in the end of it is 
inserted into the infant’s mouth and held in 
place there by a glass collar which fits snugly 
over it and through which it has been passed. 
This collar is held in place by tapes which are 
passed through perforations in the ends of the 
collar and held behind the head; the glass collar 
prevents the child from closing his teeth over the 
rubber tube. Other methods of administering 
oxygen are described. The funnel method. is 
absolutely useless, and Haldane demonstrated 
that ninety-eight per cent. of the oxygen was 
lost by it. The problem will not be adequately 
solved until an oxygen chamber is devised. 
The subject is most important since anoexaemia 
is such a serious condition. M. E. A. 
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Jaundice in Myocardial Insufficiency. Fish- 
berg, A.M. J.A.M.A., May 26, 1923. 


Marked jaundice with yellow sclerae and bile 
pigments in the urine is not common in those 
with myocardial insufficiency, but a faint yel- 
low or brownish-yellow pigmentation of the 
skin without bile pigments in the sclerae or urine 
is very common in such patients. It is difficult 
to determine the depth of the pigmentation in 
such patients owing to the accompanying cyanosis. 

Fishberg has determined the amount of bili- 
rubin in the blood of twenty-three patients with 
cardiac decompensation. He has come to the 
conclusion that an increase in the amount of 
bilirubin in the blood is very common in myo- 
cardial insufficiency and particularly in cases of 
long standing. This increase is more marked in 
cases of mitral than of aortic disease. Probably 
the greater venous stasis in the former group 
partly accounts for this. Investigation of the 
organs port mortem has shown that there is 
an increased destruction by the reticulo-endothe- 
lial cells of the red blood cells which stagnate 
in the viscera especially the lung, liver and spleen. 
Increased activity of the bone marrow compen- 
sates for this and even a polycythaemia may be 
brought about. Insufficient excretion of bile 
pigment by the injured liver cells also plays a 
part, but a minor one, producing an increase in 
amount of bilirubin in the blood. A. M. 


Lessons to be Learned from the Results 
of Tonsillectomies in Adult Life: Observa- 
tions in more than Three Hundred Cases. 
Alvarez, W.C. J.A.M.A., May 26, 1923. 


Very many of us must feel the difficulty in decid- 
ing whether we should advise certain patients to 
have their tonsils removed. The author, in the 
hope of acquiring some definite data to go upon, 
questioned all his patients who had had their 
tonsils removed. In the course of about two 
years 320 such patients consulted him. It might 
be objected that only those for whom tonsil- 
lectomy had failed to relieve certain symptoms 
came to the physician. Many, however, con- 
sulted him for some quite different trouble. 
Two hundred and fifty-one cases were carefully 
investigated and the results are very well tabu- 
lated. 

This is a sober, thoughtful paper and too full 
of ‘“‘meat”’ to quote from extensively. It should 
be widely read. All the patients were asked why 
they had consented to have the operation, 
what they had been promised, and what they 
had obtained by the operation. The author 











divides his patients into three classes. There 
were seventy-six patients who had had much ton- 
sillitis; seventy-six per cent. showed a good re- 
sult; twenty-four per cent. showed some im- 
provement and amongst these latter are placed 
some patients who perhaps gained in weight be- 
sides having no further tonsillitis but failed to 
note any particular improvement in the special 
condition for which the tonsils were removed. 
In the second class are seventy-two patients who 
had had some tonsillitis and sore throat (but not 
frequently); thirty-one per cent. obtained a 
good result; forty-seven per cent. showed some 
improvement; and twenty-two per cent. noted no 
change. In the third class are placed 103 pa- 
tients who had had practically no tonsillitis or 
sore throat; only three per cent. obtained a 
good result; sixteen per cent. showed some im- 
provement; and eighty-two per cent received no 
benefit. It is not possible to take up in series 
the conditions given in the tables for which 
tonsillectomy was done but it is of interest to 
note that forty-seven patients had the operation 
performed for “rheumatism.” Fourteen per 
cent. of these had a good result; ten per cent. 
showed some improvement; sixty-two per cent. 
showed no improvement; and nine per cent. were 
worse. 

How often the operation is performed may be 
seen when the author found that one in every 
four of the patients who consulted him had had 
his tonsils removed. He writes: “although I 
have just been emphasizing some unfortunate 
phases of tonsillectomy, it must not be assumed 
that I have any antipathy to the operation, or 
that I fail to appreciate its value. I wish only 
to see its use restricted to those cases in which 
it is likely to do some good.” He adds that dur- 
ing the period he himself advised the operation 
for sixteen patients and in spite of his conserva- 
tism, several of these patients are now in the list 
of those who got no result. 

The author in one of his conclusions states 
that “tonsillectomy should not be done for the 
relief of troubles outside the throat until the pa- 
tient has been studied very carefully by a compe- 
tent internist. Few promises should be made 
if some, chronic disease is found elsewhere in 
the body.” ARCHIBALD MALLOCcH 


A Note on the Value of Symptoms in the 
Early Diagnosis of Pulmonary Tubercu- 
losis. Munro, D.G. Brit. Med. Jour., May 
19, 19238. 

It is recognized that the diagnosis of early 
pulmonary tuberculosis is being energetically 
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taken up by the general practitioner. But there 
should be no relying on physical signs alone: 
both the clinical and anatomical factors must be 
constantly considered together. 


The refinements in methods of physical ex- 
amination have been very great. Inspection 
and palpation are receiving an attention that is 
perhaps somewhat belated. Lagging, especially 
at the apex, may outrun percussion and auscul- 
tation, in telling the tale of active disease, and 
much additional knowledge may be gained by 
light finger tip palpation, noting thereby the 
localized muscle spasm and trophic changes. 
Percussion must above all things be light, and 
other details of refinement have been developed. 
But it is no unfailing source of information. 
Some of the more special signs such as changes 
in Kroénig’s area of special resonance and the 
“bands of impairment” of Abrams are still, to 
say the least, not yet established beyond dispute. 

The group of symptoms includes malaise, 
lassitude, nervous instability, digestive disturb- 
ances, tachycardia, fever and night sweats; fever 
and tachycardia are dealt with specially. 


The importance of fever is quite beyond any 
question or minimizing. All the more, there- 
fore, must it be recorded accurately: Oral tem- 
peratures require that the patient be not a mouth 
breather; that the thermometer be retained at 
least seven minutes; that there should not be 
recent exposure to cold wind, nor should it be 
soon after a hot meal. Again, the maximum 
temperature varies greatly in different people, 
and should be ascertained by two hourly observa- 
tions. The first temperature should be taken 
before rising, as early as possible. Normal di- 
urnal variation is about 1.5° F. If the record of 
temperature is to be as valuable as it can be, it 
should be continuous over three to four weeks. 
It shows, after all, the disturbance of a balance 
between heat production and heat dissipation 
by the toxaemia of the early tuberculosis: and 
this toxaemia is not necessarily a*constant con- 
dition. There must be eliminated the slight 
average increase in chlorosis, the premenstrual 
rise, the highly strung temperament. The early 
morning temperature where a little above aver- 
age is extremely significant. Also the slow de- 
cline of a rise after exercise or emotional dis- 
turbance. On the other hand, there is the pos- 
sibility of pulmonary tuberculosis without fever. 

Tachycardia is a frequent symptom—one au- 
thor places it at ninety per cent. of early cases. 
Where the pulse is disproportionate to any 
febrile condition that may be noted or becomes 
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unduly quickened on slight excitement or exer- 
tion, it may be regarded as a very reliable symp- 
tom of early tuberculosis. 

Hyperthyroidism must always be ruled cut 
in this type of pulse. H. E. MacDeErmort 


OBSTETRICS AND GYNAECOLOGY 


Effects of Irradiation on Foetal Develop- 
ment Bailey, H., and Bagg, H. J. 
Jour. of Obs. and Gyn., 
p. 461. 


Exposure of animals to radium or X-ray, be- 
fore fertilization results in: (1) Arrested de- 
velopment of the foetus, particularly of the 
central nervous system, or if born alive, it dies 
shortly afterwards. (2) Early sterility of sub- 
ject. (3) Hereditary defects and abnormalities 
in the central nervous system or eyes. 

Exposure after fertilization results in: (1) 
Death of embryo, with abortion or absorption. 
(2) Birth of monsters. Exposure to X-rays for 
diagnosis during pregnancy caused no ill effect 
to mother or child. For the treatment of patho- 
logical conditions irradiation is contraindicated 
as it may produce death and abortion of foetus, 
or if born, its physique and life are impaired. 
.Late in pregnancy, premature birth, with early 
death of child results. Before conception, ir- 
radiation often results in sterility or still-birth 
at term. 

Radium is liable to cause sterility or ameno- 
trhoea. It should be used only in a few selected 
cases of menorrhagia, for while symptoms are 
relieved, partially damaged ovarian follicles may 
remain, capable of producing premature chil- 
dren, monsters, or physically or mentally de- 
fective offspring. A. D. CAMPBELL 


Amer. 
May, 1923, Vol. 5, 


Routine Treatment for Hyperemesis Gravi- 
darum. Speidel, E. Amer. Jour. of Obs. 
and Gyn., May, 1923, Vol. 5, p. 481. 


Laboratory tests aid but little, though accord- 
ing to Titus and Givens there is a carbohydrate 
deficiency in the mother owing to the demand 
for carbohydrate in the foetus. The determina- 
tion of this would necessitate complicated labora- 
tory methods. The ammonia coefficient is of 
little aid as it indicates the manifestation of 
acidosis; starvation being responsible for such 
acidosis. The same applies to various other 
tests, e.g., for diacetic acid and for acetonuria. 
Clinical manifestations of rapid pulse, pyrexia, 
jaundice and coffee-grounds vomiting appear too 
late for other than operative treatment to be 
of much avail. 


fifth days—rectal treatments continued. 
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The liver of the foetus after the third month 
relieves the maternal liver of its metabolic func- 
tions and the expectant treatment should be 
employed until after such time is passed. 

The writer employs a routine treatment when 
vomiting persists after the third month of gestation. 

General: (1) Co-operation of family. (2) Hos- 
pitalization—either by removal to an institu- 
tion or converting home into hospital. (3) The 
room should be flooded with sunlight. (4) The 
patient should wear smoked glasses. (5) The 
administration of food (even water) by mouth, 
stopped. 

Daily Routine begins 7.00 a.m. Irrigation of 
bowels with warm water containing 2-3 oz. of 
sod. bicarb. to gallon. 

Feeding: Glucose, 50 grammes; Trophonine 
or parapeptone, 100 cc.; Sod. bicarb., 20 grammes; 
Aqua ad q.s., 1,000 ec. Divided into four feed- 
ings of 250 cc. each, given at 8.00 a.m., 12.00 
a.m., 4.00 p.m., and 8.00 p.m., by rectal catheter 
No. 12. 

Drugs: Sod. bromide, 60 gr., and if patient 
be restless 30 grains chloral are added to vital 
feedings, gradually reducing drugs as patient 
improves. Corpus luteum intramuscularly b.i.d. 
Third day—500 ce. sterile (carefully filtered) 
10% glucose solution intravenously, admini- 
stration lasting half an hour. This is contra- 
indicated in cases of glycosuria. Fourth and 
Sixth 
day—glucose intravenously. Eighth day—gas- 
tric lavage. Ninth day—little dry food; rusk or 
shredded biscuit by mouth. If patient vomits 
after above routine, then pregnancy should be 
interrupted. 

In the discussion which followed the paper 
one speaker agreed that with increasing severity 
of clinical symptoms pregnancy should be in- 
terrupted. The time is the question. Another 
stressed the administration of fluids but stated 
that the appearance of haemorrhage either in 
the form of coffee-ground vomitus or from the 
uterus should be taken as a sign for intervention. 
The creatinin content was a very dependable 
index for prognosis in the opinion of another 
speaker. He recommended 300 ec. blood trans- 
fusion. Another physician stated that if the 
creatinin content is on the increase in neph- 
ritics, it is not so dangerous as in the non-neph- 
ritic patient. A woman who has lost one-sixth 
of her weight as a result of vomiting in preg- 
nancy is in danger. He recommended giving 
the patient any food she desired provided liquids 
were restricted. A. D. CAMPBELL 
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GENERAL NEWS 


Dr. T. Clarence Routley, General Secretary of the 
Canadian Medical Association, represented that Associa- 
tion at the American Medical Convention at Los Angeles. 
He returns via the Canadian Rockies to attend medical 
meetings in Victoria, Vancouver, Calgary, Saskatoon 
and Winnipeg. 


Dr. F. W. Marlow is leaving for Victoria, B.C., 
where he will be joined by Dr. F. Tees, of Montreal, 
and Dr. T. C. Routley, of Toronto. Beginning at Vic- 
toria on July 3rd, under the auspices of the Canadian 
Medical Association, they will address the local medical 
societies at Victoria, Vancouver, Calgary, Edmonton, 


Saskatoon, Regina, Winnipeg, and Port Arthur, and will 
conclude their journey about July 20th. The main sub- 
ject of Dr. Marlow’s addresses will be, “Symptomatology 
of female pelvic disease,’’ but he will also take the oppor- 
tunity of getting the views of western medical men on 
the subject of post-graduate work in medicine and surgery. 
Dr. Tees will deal mainly with the subject of ‘‘ Fractures,” 
while Dr. Routley will discuss matters pertaining to the 
furtherance of the organization and consolidation of the 
Canadian Medical Association, with which body the 
various provincial medical associations are affiliated. It 
is noteworthy that this is the first tour of its kind that 
has been undertaken in Canada. 


NOVA SCOTIA 


Two of the buildings for the Medical Faculty of 
Dalhousie University, provided out of the munificent 
gift of the Rockefeller and Carnegie Foundations, are 
rapidly approaching completion. One of these, the Med- 
ical Sciences Building, which houses -physiology, bio- 
chemistry, pharmacology, and hygiene, will be com- 
pleted in time for the opening of the session. It is a 
beautiful structure, in variegated brick, fireproof through- 
out, and finished in every detail in a very tasteful and 
suitable manner. The second, the Public Health Clinic, 
is not so far on in construction, but should be finished 
early in the New Year. This structure is an out-patient 
department, and will also take care of the several public 
health activities of the province. It, also, is very com- 
plete, and will be of very great value both to students 
and practitioners. Plans are also practically completed 
by the Provincial Government for the much-needed addi- 
tion to the Pathological Institute, and its construction 
will shortly be actively pushed. Dr. Nicholls, the Pro- 
fessor of Pathology and Provincial Pathologist, together 
with Mr. W. W. Kenney, the Superintendent of the Vic- 
toria General Hospital, were recently in Montreal, look- 
ing over the new McGill Pathology Building and the 
Laboratory of the Montreal General Hospital, gathering 
special information. This new laboratory will be a pressed 
brick structure, one hundred and five feet long, by sixty 
feet wide, three stories high. It will take care of the 
needs of the University classes in pathology, the public 
health laboratory work of the province, and the special 
wo’ o the Victoria General Hospital. These three 
bu Idings, when completed, will enable the University to 

arry on these special lines of instruction much more fully 
and conven.en!ly, and will provide accommodation for 
the n w pro‘essors, who are to be appointed, it is expected, 
n the near future. 

A very important and interesting suggestion has re- 
cently been brought to the notice of the Medical Faculty 
of Dalhousie University, looking towards the establishing 
of a summer school in Medicine. It is felt by some that 
such a scheme would be workable, and would fill the pro- 
verbial “long-felt want.”’ Halifax is an ideal summer 
city. The temperature is rarely above eighty degrees, 
and the nights are always cool. Then, the outdoor at- 
tractions are great. Fishing, sailing, motoring, and golf 
can be indulged in to one’s heart’s content. Some mem- 
bers of the medical fraternity are in the habit of spending 
the holiday season in the Maritime Provinces. Perhaps 
such, together with others, might be induced to come to 


Halifax for a month, giving a few lectures or clinics, 
and spending the balance of the time in relaxation. 
Probably, the bulk of the teaching would be done by the 
local men, but members of the teaching staffs of other 
universities, and distinguished visitors, would, it is hoped, 
take part. It is not intended that this should be a 
Dalhousie affair, but all Canadian universities could in 
time be included. It is an all-Canadian scheme, by 
Canadians, and for Canadians. Nor need the plan stop 
with medical instruction. The Faculties of Arts, Law, 
Dentistry, Agriculture, and Music, might in time be 
included. Thus, a very big thing may develop out of 
small beginnings. The idea, at least, is alluring. 


The Seventeenth Annual Meeting of the Nova 
Scotia Medical Society was held in Windsor, N.S., on 
the 3rd, 4th, and 5th days of July. Dr. David Cheever, 
of Boston, was in attendance and gave several interest- 
ing addresses. Papers read by local men were as follows: 
“The Cancer Problem,” by Dr. John Stewart, Halifax; 
“Spinal Surgery,’”’ by Dr. A. R. Campbell, Yarmouth; 
“A Plea for the Standardization and Advancement of 
X-rays in Nova Scotia,” by Dr. W. H. Eagar, Halifax; 
““A few remarks on Preventive Medicine and Life Sav- 
ing,”’ by Dr. J. B. Black; ‘Clinical Value of D’Espine’s 
Sign,” by Dr. T. M. Sieniewicz, Halifax; ‘‘Mental Hy- 
giene,”’ by Dr. F. E. Lawlow, Halifax; ‘Systemic Infec- 
tions, Their Relation to Nutrition in Infants. Otitis 
Media Case Report,” by Dr. Gordon B. Wiswell, Hali- 
fax; “Insulin,” by Dr. K. A. MacKenzie, Halifax; ‘‘Some 
Present Day Methods of Investigation in certain Kidney 
and Bladder Conditions” illustrated with lantern slides, 
by Dr. F. G. Mack, Halifax; ‘‘ Diagnosis of Diseases of 
the Gastro-Intestinal Tract particularly from a Roent- 
genological Standpoint,’”’ by Dr. 8. R. Johnson, Halifax. 

It is of considerable interest to note that the Society 
placed itself on record as favouring a Ministry of Health. 

Officers elected for the ensuing year are as follows: 
President, Dr. O. B. Keddy, Windsor; ist Vice-President, 
Dr. W. N. Rehfuss, Bridgewater; 2nd Vice-President, 
Dr. J. J. Roy, Sydney; Secretary-Treasurer, Dr. J. G. D. 
— Halifax; Associate Secretary, Dr. S. L. Walker, 
Halifax. 

The Association of Medical Health Officers of the 
Province met on the day preceding the Medical Society. 

The Fourth class to complete the Course in Public 
Health Nursing were graduated from Dalhousie Uni- 
versity on Friday, July 13th, at a special Convocation 
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held in the Medical Building. The address on this oc- 
casion was given by Dr. B. Franklin Royer, who has 
been director of the course since its inauguration. Dr. 
Royer and Miss Ross, who has been the assistant di- 
rector, now retire from these positions in favour of the 
newly established Department of Health in the University, 
over which Dr. Hattie will preside in his capacity as full- 
time Professor of Public Health. 


The work of the public health nurses and visiting 
house-keepers of the Massachusetts-Halifax Health Com- 
mission covered a total of thirty-two hundred and forty 
instructional visits during the month’ of June, in a total 
of twenty hundred and thirty-six families. Medical and 


THE CANADIAN MEDICAL ASSOCIATION JOURNAL 


nursing advice sought at the various health centre 
clinics reached some twenty-one hundred and fifty families, 
most of whom were given only sensible advice in rearing 
their children. 


The “clinical week,” which was so much appreciated 
last year, is to be repeated this September, beginning 
on the sixth day of the month. It will follow the lines 
of the previous effort, and will doubtless be as well at- 


tended. The committee in charge of the matter have felt 
much encouraged by the splendid attendance of the medi- 

* cal men of the province. The “Week” promises to be a 
live issue in this part of Eastern Canada. 


QUEBEC 


COURSE OF INSTRUCTION IN THE TREAT- 
MENT OF DIABETES WITH INSULIN 


The Montreal General Hospital has arranged a course 
of instruction in the treatment of diabetes mellitus with 
insulin. The course was first announced to the physi- 
cians practising in the city of Montreal. Since its in- 
ception 142 physicians have received instruction. The 
course is now being extended free of charge to any physi- 
cian resident in the Province of Quebec. , 

To restrict the use of insulin to hospital practice would 
be very unfortunate for the many diabetics not treated 
in hospitals and would unnecessarily limit the applica- 
tion of so valuable a therapeutic agent. 

It cannot be too strongly emphasized that one treat- 
ing a diabetic with insulin must have knowledge of the 
principles governing the physiology and pathology of the 
disease. The Toronto group of workers have repeatedly 
emphasized the fact that when improperly employed, 
insulin may be a dangerous remedy. 

As in the use of any other therapeutic agent there are 
indications and contra-indications to the use of insulin. 
Experience has demonstrated the important fact that 
those general principles underlying the treatment of dia- 
betes without insulin apply equally to the treatment of 
diabetes with insulin. 

The course consists of four periods given on four 
consecutive days. Briefly, the following are given con- 
sideration: 


Period 1.—(a) Experimental production and con- 
trol of diabetes; (6) Metabolism: (1) General; (2) Acid- 
osis; (c) Newer studies governing hyperglycaemia and 
glycosuria. 

Period II.—(a) Clinical application of experimental 
work; (b) Fundamental principles concerning dietetic 
treatment; (c) Practical demonstrations in the use of 
modern methods of dietetic treatment. 

Period III.—(Insulin)—(a) Physiological effects of 
insulin; (b) Practical application of the physiological 
principles in treatment; (c) General rules for treatment: 
(1) Indications and contraindications; (2) Dosage; (3) 
Observation of progress of patient; (4) Treatment of coma. 

Period IV.—Practical method for the estimation 
of blood sugar. 

The course is being given by Dr. I. M. Rabinowitch 
of the Department of Metabolism. Application for 
attendance should be made to Dr. A. K. Haywood, 
Superintendent, Montreal General Hospital. 

Since only a limited number can attend at one time, 
each applicant will be notified of the dates assigned him. 


At the 16th Regular Meeting of the Medico-Chirurg- 
ical Society the following were elected officers of the So- 
ciety: President, E. W. Archibald; Vice-President, S. 
Hanford McKee; Treasurer, D. Grant Campbell; Secre- 
tary, F. H. Mackay; Trustee, Kenneth Cameron. 


ONTARIO 


On June 6th, the Stormont and Glengarry Medical 
Society met at Alexandria. Dr. H. S. Hutchison, of 
Toronto, spoke on “The Modern Treatment of Neph- 
ritis.”’ 


On June 7th, the Perth County Medical Society met 
at Stratford; at the meeting an address was given by Dr. 
Geo. Ramsay, of London, on “Fractures.” 


The Victoria County Medical Society met in Lind- 
say on June 8th. Dr. Wm. Goldie, of Toronto, spoke 
on “The Etiology, Diagnosis, and Medical Treatment 
of Gastric and Duodenal Ulcer.” 


A meeting of the Brant County Medical Society was 
held in Brantford on June 14th. Dr. John Oille, of Tor- 
onto, spoke on ‘The Diagnosis, Prognosis and Treatment 
of Cardiac Irregularities.” 


On June 14th, the Perth County Medical Society 
met in Stratford; Dr. E. G. Young, of London, delivered 
an address on “ Basal Metabolism.”’ 


The South Simcoe Medical Society held a meeting 
in the House of Refuge, Beeton, on June 19th; Dr. G. A 
McLarty, of Toronto, discussed “Psychiatry from the 
Standpoint of the General Practitioner.”’ 


A meeting of the Grey County Medical Society took 
place at Owen Sound on June 20th; Dr. Roscoe Graham 
of Toronto, spoke on “The importance of the history and 
clinical examination in acute abdominal conditions.” 


Dr. C. S. Wright addressed a meeting of the Hastings 
County Medical Society, at Tweed on June 20th, taking 
as his subject, ““‘Some explanations of low back pain with 
consideration of sacro lumbar and sacro iliac lesions.” 
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On June 21st, the South Waterloo Medical oy 
met at Galt; an address was given by Dr. Donald M 
Low of Toronto, on ‘‘Uterine Haemorrhage.” 


The Bruce County Medical Society met at Wiarton 
on June 21st; Dr. W. W. Lailey, of Toronto, delivered an 


address on ‘Modern Views on the Toxaemias of Preg- 
nancy.” 


On June 26th, the Norfolk County Medical Society 
met at Simcoe; Dr. Perry Goldsmith, of Toronto, dis- 
cussed, ‘‘The management of some common complaints 
among oto-laryngological patients.” 


On June 27th, the Ontario County Medical Society 
met at Whitby; two addresses were given, one by Dr. 
D. E. Robertson, of Toronto, on ‘‘Acute Abdominal Con- 
ditions of Childhood”, and one by Dr. W. A. Scott, of 
Toronto, on “The Use and Abuse of Forceps.” 


K. C. Mellwraith, of Toronto, addressed the 
Perth Ceneae Medical Society i in Stratford on June 28th, 


taking as his subject, “Modern Views of the Conduct of 
Labour.” 


Dr. F. G. Banting and Mr. C. H. Best were awarded 
the Reeve prize in the Faculty of Medicine of the Uni- 
versity of Toronto. Dr. Banting also received the Charles 
Mickle Fellowship. 


A meeting of the Victoria County Medical Society 
was held at Lindsay, on July 6th, which was addressed 
by Dr. J. Oille, of Toronto, on “Rheumatic Fever and 
Endocarditis.” 


At the annual meeting of the Council of the College 
of Physicians and Surgeons of Ontario, Dr. E. T. Kellam, 
of Niagara Falls, was elected president, and Dr. G. R. 
Cruickshank, of Windsor, vice-president. 
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The annual meeting of the Simcoe County Medical 
Association was held in Barrie, on July 6th, at the Royal 
Victoria Hospital. Papers were presented. by Dr. Ken- 
dall, of Muskoka Hospital for Consumptives, Dr. Bunt, 
of Everett, Dr. Simpson, of Collingwood, and Dr. Ross, 
of Barrie. Dr. W. J. Scott, of Cookstown, was elected 
as president. 


A new County association has been formed in On- 
tario under the presidency of Dr. R. C. Channonhouse, 
of Richmond, known as “The County of Carleton Me dical 
Association.””’ The Secretary-Treasurer is Dr. A. B. 
Hyndman, ‘of Carp. The new Association held its first 
spring session on May 16th, at Richmond, Ont., when 
Dr. William Hutchinson, of Ottawa, gave an address and 
clinical talk on the subject of “Tuberculosis of the Kid- 
neys and Common Diseases of the Prostate.”” The next 
meeting will be held the latter part of August. The sub- 
ject of “Intestinal Diseases of Children” will be taken 
up and a paper read by an authority on the subject. 


The first two meetings of the Peel County Medical 
Society were held on July 5th and July 13th at Brampton, 
the following programmes were presented: Thursday, 
July 5th, 1923—1.00, Registration of Members; 1.15, 
Presentation of Clinical and Pathological Specimens; 
1.30, President’s Address; 2.00, Dr. Fred Spearing 
Beeton, Subject, “Diagnosis and Treatment of Puerperal 
Eclampsia.”; 3.00, Dr. Wm. Goldie, Toronto, Subject, 
“The Etiology, Diagnosis and Medical Treatment of 
Gastric and Duodenal Ulcer.” Friday, July 13th, 1923 
—2.00, Dr. A. J. Grant, London, Subject, “Office Treat- 
ment of Haemorrhoids and Kindred Conditions under 
Local Anaesthesia.’’; 3.00, Dr. Thomas, Caledon, Subject, 
“Ten Years’ Experience in Obstetrical Work in Rutal 
Practice.”; 4.00, Dr. K. F. Rogers, Beeton, Subject, 


“Some Aspects of Tuberculosis in Infancy and Early 
Childhood.” 


ALBERTA 


Physicians from various points in southern Alberta 
had the privilege of attending at Calgary on July 9th and 
10th, interesting and instructive lectures and clinics by 
Dr. F. W. Marlow, associate Professor of Gynaecology, 
Toronto University, and by Dr. F. J. Tees, lecturer 
in clinical surgery, McGill University. They also 
heard Dr. T. C. Routley, who spoke on behalf of the 
Canadian Medical Association, of which he is_ the 
General Secretary. Clinics were held in the Holy Cross 
and General Hospitals by Dr. Tees, where ample clinical 
material was available. His demonstrations and lec- 
tures covered a wide range of various types of fractures, 
with the application of present day methods of treatment, 
in marked contrast to those of pre-war times. 

Professor F. W. Marlow gave three lectures dealing 
with the types and symptomatology of pelvic inflamma- 
tion in women, also with the operative treatment of 
uterine displacements. He-covered the ground most 


thoroughly and dealt chiefly with points of the most 
practical importance. There was a large attendance and 
it was the unanimous opinion that these meetings should 
be held annually when we would have the pleasure of 
listening to two or more clinicians from eastern Canada. 

Following the lectures of Professor Marlow and Dr. 
Tees, Dr. Routley gave an address on “The aims and ob- 
jects of the Canadian Medical Association.”” He made 
a strong appeal to the physicians of Alberta to stand be- 
hind and support this Association as a national organiza- 
tion; at no time in the history of Canadian medicine did 
we need unity and coordination of purpose as at present. 
Those present heartily endorsed those views. Undoubtedly 


meetings such as these, held in different centres of each 
province throughout Canada will do much to solidify 
and weld the component parts of the Canadian Medical 
Association. 


Obituary 


r. C. J. Parsons of Sharbot Lake, died on June 
15h, in his seventy-fifth year. 


Dr. Samuel Mitchell a graduate of the University 
of Toronto, died at Mapleton on June 14th, in his sixty- 
fifth” year. 


Dr. William Cuthbertson a graduate of Victoria 


Canoe and Toronto University, died in Chicago on June 
18th. 


Dr. George Arthur Winters of Montreal, died sud- 
denly in Toronto, on July 3rd. He was a graduate of the 
University of Toronto in 1901, and practiced for some 
time in that city. He went to study in England, in 
1913, and at the outbreak of war returned to Canada 
and served in the Canadian Army Medical Corps in this 
country and in Siberia. At the time of his death, Dr. 
Winters was chief Surgeon to the Bell Telephone Co. of 
Canada. He was forty-six years of age, and is survived 
by a wife and three children. 
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Book Reviews 


Charles White of Manchester (1728-1813) and the arrest 
of Puerperal Fever being the Lloyd Roberts Lecture, 
Manchester Royal Infirmary, 1921. By J. George 
Adami, C.B.E., M.D., F.R.S., Vice-Chancellor of 
the University of Liverpool, with which are reprinted 
Charles White’s published writings upon Puerperal 
Fever. pp: 142. Price, 5s. net. The University 
Press of Liverpool, Ltd., and Hodder & Stoughton, 
Ltd., London, 1922. 


This work, which is the first Lloyd Roberts lecture at 
Manchester Royal Infirmary, originally appeared in the 
Journal of Obstetrics and Gynaecology of the British 
Empire. 

Charles White, a friend and fellow-student of John 
Hunter, a competent surgeon and the virtual creator of 
Manchester Royal Infirmary, was—as the author claims 
and demonstrates—also a pioneer of British obstetrics. 
In his Treatise on the management of pregnant and 
lying-in women, which appeared in 1773, White prescribed 
methods for the prevention of puerperal fever which still 
hold the field to-day with little modification. He urged 
the importance of absolute cleanliness, of fresh air, and 
of an upright, or not wholly recumbent, posture for women 
after childbirth. 

The author lays special stress on the fact that White’s 
Treatise preceded by eighty-seven years the Aetiologie 
of I. P. Semmelweis, which was published in 1860. He 
maintains that what is most significant in the teaching 
of the Hungarian physician had already been covered 
by the English Treatise, on the doctrines of which it was 
largely founded. To Semmelweis, however, belongs the 
credit of showing that the main cause of the incidence 
of puerperal fever in the Vienna lying-in hospitals was the 
practice of allowing students, coming straight from the 
post-mortem room, to examine the patients without first 
adequately cleansing their hands. Semmelweis regarded 
the disease as ‘“‘uebertragbar’”’ or conveyable, while 
White held it to be a contagion. This, as the author 
pertinently remarks, is a distinction without a difference. 
Be that as it may, White’s claim to priority, in the essen- 
tials, appears to be indisputable. 

This work may be cordially recommended. Its style 
is vigorous and its arrangement lucid. It states White’s 
views clearly, testing them by comparison with modern 
teaching. The reprint of his writings, which forms the 
second part of the volume, affords justification, if that 
were necessary, for the author’s contentions on his behalf. 

J. &. C. 


Officia) History of the War—Medical Services—Vols 1 
and II; Hygiene of the War—Based on Official Docu- 
ments—Edited by Major-General Sir W. J. Macpher- 
son, K.C.M.G., C.B., LL.D.; Colonel Sir W. H. 
Horrocks, K.C.M.G., C.B., and Major-General 
W. W. O. Beveridge, C.B., C.B.E., D.S.0., K.H.P. 
London: His Majesty’s Stationery Office. Per vol. 
1 guinea. 


Following the English use of the term hygiene, these 
two volumes deal with “the practical measures which 
were adopted for the prevention of disease”; and, again 
following English traditions, prophylactic vaccines are 
considered as belonging “‘more to the domain of bacteri- 
ology and pathology than hygiene,” while sanitation is 
considered as relating chiefly to purification of water and 
disposal of waste, soil pollution, etc. As a result of this 
nomenclature, the classification of the subjects treated 
seems rather lame and illogical on this side of the water, 
but the material itself is readable and good. As features 
of the report may be stated the aid given in locating deep 
water supplies during the British advance from Egypt 


into Palestine by geological studies; incineration as the 
best method of disposal not only of ordinary dry waste 
but also of manure and even of human excreta; disin- 
festation of clothing affected by lice, etc., important be- 
cause of the transmission by lice of typhus and trench 
fever; the soldier’s ration, clothing and equipment, now 
brought to a high point of simplicity and efficiency; 
analyses of all the common foodstuffs; researches on food 
deficiency diseases and on control of infectious diseases; 
the use of mobile laboratories for diagnosis, care of water 
supplies, tests for poisons, etc., a special laboratory for 
physical tests relating to the work and equipment of the 
soldier; correlation of the engineering and medical services 
in construction of hospitals, huts, water supply erections, 
etc., the establishment of schools of sanitation, to provide 
trained personnel for the care of the health of the troops; 
the impressing of combatant officers both in high and sub- 
ordinate commands with the importance of public health 
work; and other very human and practical points. 

All this led to the establishment of 0.3% of strength 
as the permissible limit of inefficiency due to sickness, 
in an army in the field. So well established did this 
figure become, that an admission-rate higher than this 
was a danger-signal, announcing something wrong in the 
care exercised against disease. 

Expanded from the R.A.M.C. sanitary units, the 
trained sanitary personnel in France by the end of 1917 
reached 2,500 men, and at the time of the Armistice 
17,000 persons were employed on sanitary duties in the 
various war areas. At first each unit provided its own 
sanitary arrangements; but owing to the rapid move- 
ments of troops through the same areas, it was found 
much better to establish fixed sanitary areas with each 
its own personnel. Units moving through these areas 
thus found everything ready for them when they arrived 
and left everything in good hands when they passed on. 
The tendency to push off on the sanitary personnel all 
sorts of odd jobs, even to running moving-picture shows, 
is commented on and reminds one forcibly of how much 
human nature there is in man, even when he becomes a 
soldier—for in civilian public health this is just one of 
the many drawbacks from which public health service 
has suffered—the loading-down of public health officials 
with every sort of job, whether it related to the preven- 
tion of disease or not. Even in Ontario, within a year, 
inspection of cemeteries was thrust upon the Provincial 
Board of Health! 

Specific reference to Canadian contributions is rare. 
On page 19 (Vol. I) it is noted that segregation of measles 
contacts on a large scale was abandoned in favour of the 
(Canadian) plan of daily inspection of contacts otherwise 
free; page 276 of the same volume notes that No. 10 
Stationary Hospital (Canadian, from the University of 
Western Ontario) was the first to adopt a Hospital plan 
which afterwards was found very generally useful. Page 
239 cf Vol. II mentions very briefly the bacteriological 
work «! Lieut-Colonel Nasmith (of Toronto). Dr. John 
Amy’t; Sanitary Advisor to the Canadian Army is not 
mentioned at all, although the appointment of a ‘Mr. 
Cameron”’ at Brentford, England, as a local chemist is 
mentioned in the text and listed in the index! 

The first four chapters (132 pages) of the 2nd volume 
deal with food and contain much valuable information 
on energy requirements, food deficiencies, etc. Labora- 
tories, prevention of cerebro-spinal meningitis, preven- 
tion of flies, lice, scabies, bilharzia, smallpox, plague, 
etc., are then dealt with at length. Appendices deal with 
report forms, and also with the prevention of chilled feet 
and frostbite, trench foot, etc. 

Altogether these two volumes give a great mass cf 
information, much of which is valuable to the civilian 
practitioner and health officer. H.W. a. 
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Pregnancy, Lactation 


and Diet 


“The diet of pregnant and nursing 
mothers should be rich in the accessory 
factors (vitamins) so that they may 
be able to supply their offspring.” 







pp. 70 and 100. Report of Joint Committee 
of Lister Institute and Medical Research 
Committee on “ Accessory Food Factors 


(Vitamins).” H.M. Stationery Office. 
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The Form and Functions of The Central Nervous System 
—aAn introduction to the study of Nervous Diseases. 
By Frederick Tilney, M.D., Ph.D., and Henry 
Alsop Riley, A.M., M.D. Publisher: Paul B. 
Hoeber, New York. 


This book of over a thousand pages is the best intro- 
duction to the study of nervous diseases that has ever 
appeared, and this second edition is in many ways im- 
proved. The careful description of the anatomy that 
is given for each part of the nervous system, including the 
spinal cord, medulla, pons, midbrain, cerebellum, inter- 
brain, and endbrain is written concisely and well illus- 
trated so that the beginner can refer from text to photo- 
graph with ease. Following the anatomy, the histology 
is taken up in the same manner, and this is finally followed 
by a full description of the physiological value of the part 
under consideration. 

Finally, each section is completed by a chapter on 
questions which are met with by the practising physi- 
cian, namely, the various syndromes that are recognized 
as characteristic of the area under discussion. This 
final series of chapters is invaluable, as it is of the greatest 
assistance to the physician and to the neurologist in mak- 
ing a diagnosis on the data that he may have concerning 
the case he has under investigation. 

No physician’s library is complete without a copy 
of this splendid work and one cannot speak too highly 
of the great care that the authors have taken in obtain- 
ing the latest information from every field, and the manner 
in which they have placed the latest facts that are known 
in the department of the nervous system, so that the 
busy physician can rapidly ascertain the location of the 
disease he is studying and at the same time master the 
most recent facts about the functional conditions asso- 
ciated with it. is: WW. a2. 


La Guérison de la Tuberculose Pulmonaire. By Dr. 
R. Burnand, Medical Director of the Sanatorium 
populaire de Leysin. 198 pages, paper bound. 
Paris, 1923: J. B. Bailliere et fils. Price, 6 francs. 


This is not primarily a work on treatment, though 
the principles of treatment are discussed as well as the 
effects of treatment. It is rather an essay upon the forms 
of tuberculosis, following the classification of Bard, the 
method of progression of the disease in the lungs, the 
methods of studying and diagnosing the stages of the dis- 
ease, and the means of determining the results of treat- 
ment, with the measure of cure whether relative or ab- 
solute. 

The first part of the work is introductory. In this 
Bard’s classification of the clinical forms of pulmonary 
tuberculosis is discussed, the natural evolution of tubercu- 
losis, its curability, and the definition of cure. The 
second part deals with the processes involved in anatomical 
cure, followed by the clinical observations necessary to 
estimate the extent, character and activity or quiescence 
of the lesions. The effect of climate, rest and exercise 
and of medicinal therapy are briefly discussed. 

It is a very readable presentation of the subject, a 
clinical monograph on a particular phase of tuberculosis 
which will well repay perusal by the general practitioner 
as well as by those who are dealing more particularly 
with tuberculosis. J.°H. E. 


Injury, Recovery and Death, in Relation to Conduct- 
ivity and Permeability. By W. J. V. Osterhout. 
In Monographs on Experimental Biology. J. B. 
Lippincott Co., $2.50 net. 


In this monograph of 236 pages, Professor Osterhout 
has written a connected account of his research on the 
electrical conductivity of protoplasm under varying 
environments. The author, with wonderful skill, has 
been able to demonstrate that the method he uses, not 
only gives a correct measure of the conductivity of the 
protoplasm itself but also that this conductivity runs 

arallel to and may be used as a measure of the permea- 
ility of tissues. 

It is well known that the permeability of tissues 
increases at death. The method, therefore, becomes 
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available for the measurement of the death point of the 
tissue and also for the intermediate stages of injury as 
well as of recovery from injury. He has demonstrated, 
in other words, that the electrical resistance of plant 
and animal tissues may be used as a measure of vitality. 

The method naturally lends itself also to the investi- 
gation of the phenomena of antagonism and anaesthesia 
and there is an extensive discussion of the results obtained 
in these fields. The author, already a master of chemical 
and microscopical methods of measuring permeability 
and antagonistic salt action, has been able to confirm and 
extend his previous observations made with these me- 
on and confirms also those of other workers in this 
field. 

The mathematical aspects of the method are very 
simply and clearly explained. The conductivity of proto- 
plasm as pointed out in the introduction and as later 
demonstrated, is one more of those methods leading 
biology in the direction of the exact sciences and it sup- 
plies one more link in the chain of evidence tending to 
show that living matter obeys the laws of physics and 
chemistry. 

The book contains sixteen pages of bibliography 
and an excellent index. H. .W. 


Smell, Taste, and the Allied Senses in the Vertebrate. 
By G. H. Parker, Sc.D., Professor of Zodlogy, Har- 
vard University. 192 pp., 37 illustrations. Price, 
$2.50. J. B. Lippincott Company, Philadelphia 
and London. 


This volume, which is one of the series of monographs 
on Experimental Biology, edited by Jacques Loeb, 
T. H. Morgan and W. J. V. Osterhout, deals with a group 
of sense organs which has been rather neglected. The 
eye and the ear have occupied the attention of the ma- 
jority of investigators in the field of sensory physiology, 
nevertheless the sense of smell, taste, and the ‘‘common 
chemical sense” are equally worthy of consideration. 
Although the book has been written with the idea of 
comparing these senses in the different classes of verte- 
brates, by far the greater number of pages has been de- 
voted to the human subject. It, therefore, has a wider 
appeal than to the so-called “‘pure”’ scientist. 

The general scheme of the book is to give first an 
account of the anatomy of the organ, and then to follow 
this by the experimental data on its functions. The last 
chapter is a discussion of the interrelation of all these 
chemical senses. One of the most striking features of 
the sense of smell is its extreme delicacy. Mercaptan, a 
liquid with a penetrating garlic odour, can be recognized 
at a concentration of 1/460,000,000 of a milligramme 
in 50 cubic centimetres, the latter being the volume 
of air which must be drawn into the nostrils in order to 
smell. The sense of taste appears to be four separate 
senses, one for sweet things, another for bitter, another 
for sour, and still another for salt. The “common chem- 
ical sense” is the one which informs us of the presence of 
irritating substances and is to be found in practicall 
every mucous surface of the body. This book will 
hold the interest of anyone who wishes to know more 
about the way in which his senses inform him of the world 
outside himself. - J. M. D. O. 


Les Problémes Actuels de Diététique. 
Marcel Labbé F. Rathery, O. Josué, Ph. Pagniez 
and Lereboullet of the Faculty of Medicine, Paris. 
8vo, 184 pages. Paris, 1923: J. B. Bailliere et 
fils. Price, 8 francs. 


This is one of a small series of handbooks on thera- 
eutics issued under the general editorship of Professor 


By Paul Carnot, 


-aul Carnot. It is a splendid presentation of our present 
day knowledge of the principles of diet in health and dis- 
ease, written in a style which is easy to follow, condensed 
yet complete. Professor Carnot deals first with the 
subject of a balanced diet, with which is included the sub- 
jects of hyperalimentation and restricted diet as applied 
to various diseases including obesity. Professor Rathery 
discusses acidosis and metabolic disturbances, and in 
another essay the deficiency diseases. The diet of the 
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growing child, his food requirements and the various 
artificial feedings are considered by Professor Lere- 
boullet. The diet of old age is treated by Dr. Josué, 
and there is an excellent chapter on food anaphylaxis 
by Dr. Pagniez. The final chapter, by Professor Labbé, 
is on the diet-kitchen and how it may be practically con- 
ducted in connection with hotels, hospitals and health 
resort stations. J. H. E. 


The Biology of |Death By Raymond Pearl. Philadel- 
phia: J. B. Lippincott Company, 1922, pp. 275. 
Price, $2.50. 


_ This exceedingly novel and stimulating little book 
is one of the series of monographs on Experimental 
Biology, being prepared and published under the edi- 
torial guidance of Jacques Loeb, T. H. Morgan and 
W. J. V. Osterhaut. The present monograph embodies 
the material contained in the Lowell Institute lectures 
delivered by the author in 1920. In a prefatory state- 
ment the writer’s purpose is given in the following words: 
“T have tried to bring together under a unified view- 
point some of the more important contributions which 
have been made to our knowledge of natural death 


Meckel’s Diverticulum and Intestinal 
Obstruction.—Harold L. Foss, Danville, Pa. 
(Journal A.M.A., July 14, 1923), records the 
history of a patient operated on for the relief of 
acute intestinal obstruction following the strang- 
ulation of a loop of ileum by an adherent 
Meckel’s diverticulum. The clinical picture of 
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from three widely scattered sources, namely, general 
biology, experimental biology and statistical and actuarial 
science.” In eight chapters crowded with interesting 
material, the problem itself, the conditions of cellular 
immortality, the chances of death, the causes of death, 
embryology and human mortality, the inheritance of 
the duration of life in man, experimental studies on the 
duration of life, natural death, public health and the 
opulation problem, are dealt with. A _ satisfactory 
Laces and sixty-four useful illustrations are among 
other valuable things in this book. 

So much of the content of the ‘Biology of Death” 
is desirable in the development of a sound general bio- 
logical viewpoint on the part of physicians that every 
medical practitioner, as well as others interested in pre- 
ventive medicine, should regard this as an essential 
book to have read and digested. 

Because one cannot agree with all the author’s 
conclusions is an added reason for reading this book. 
To refute any of Pearl’s general conclusions requires the 
exercise of just that sane critical faculty which, in all of 
us, frequently requires stimulation. This monograph 
is very much worth while. a Cae 


the condition is not unlike that of intestinal ob- 
The 
only sign that ever presents itself and which 


struction from volvulus from any cause. 


may be considered significant is the appearance 
of a mass at or near the umbilicus—Journal 
A.MA., July 14, 1923. 
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